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ABSTRACT 
 
The outbreak of Severe Acute Respiratory Syndrome (SARS) raises public 
concern on the building management in residential buildings in Hong Kong. After the 
introduction of the amendments in Building Management Ordinance in 2000, it is 
easier for owners to form the Incorporated Owners. In recent year, conflicts between 
the Incorporated Owners and the property management company become more 
violate. Whether the presence of Incorporated Owners will facilitate or hinder the 
performance of the management company remains an arguable topic. This dissertation 
first aims at identifying determinants on management quality. The relationship 
between different management bodies and their effects on management quality will 
also be studied. 
 
Multiple regression analysis is adopted as the testing method in this 
dissertation. The empirical result suggests that the age of building, the number of 
units, the owner to tenant ratio, the presence of the Incorporated Owners and the 
presence of property management company are significant in explaining the changes 
in management quality. On the other hand, the presence of Mutual Aid Committees, 
the management fee level and the average household income are found insignificant. 
It is also found that the effectiveness of the Incorporated Owners is not as good as that 
of property management company and the co-existence of the Incorporated Owners 
and property management company will not improve the services provided by the 
management company to a great extent. This study is hoped to provide useful insights 
for relevant parties, including the government, the property management companies, 
and the occupants in making decisions in building management. 
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Chapter 1 Introduction 
 
1.1 Background of Study 
 
In Hong Kong, residential building has constituted a major part of construction. 
At the end of 2002, there were about 1,093,400 private domestic units1 in the total of 
2,066,815 units in Hong Kong with an estimated Gross Floor Area (GFA) of 
107,168,635 m2. Residential buildings in Hong Kong are mostly multi-storey 
buildings with multiple ownerships and co-owned common area. 
 
The effective management of building is of great importance to the 
maintenance of a high-quality residential and urban environment. Buildings in 
disrepair or unsanitary conditions, with dilapidated signboards and unauthorized 
building works are potential hazards to the public. The importance of building 
management was highlighted after the outbreak of SARS in 2003 which also raised 
public concern on the importance of hygienic practices.  
 
Building management aims primarily to provide owners and tenants with a 
pleasant and comfortable living environment and to maintain the common parts of the 
buildings properly to ensure safety for owners, tenants and the public. In Hong Kong, 
there exist four common types of building management bodies which are the 
Incorporated Owners (IO), Owners’ Committees, Mutual Aid Committees (MAC) and 
Property Management Companies. 
                                                 
1 Rating and Valuation Department 2004. Hong Kong Property Review 2004. Hong Kong: Printing 
Department. 
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In the last few decades, the HKSAR Government strives to encourage and 
assist owners to participate in building management, so that the owners are able to 
manage their buildings collaboratively on a self-help basis. She first promulgated the 
Multi-storey Buildings (Owners’ Incorporation) Ordinance in 1970 which emphasized 
the importance of owners’ participation in building management for the first time. It 
was then amended extensively by the Government in 1993 and retitled as “Building 
Management Ordinance” (BMO). It sets out clearly, in legal terms, the rights and 
responsibilities of owners in forming Incorporated Owners and managing their 
buildings. In 1998 and 2000, further amendments were made to meet the needs arising 
from social development. 
 
As the owners’ participation becomes more dominant due to government 
encouragement and social awareness, the interaction between owners and private 
property management companies becomes more frequent and complicated. There has 
also been a lot of news about the disputes between the owners and the property 
management companies in recent years. 
 
Whether owners’ participation in management will facilitate or hinder the 
performance of the property management companies remains a question. There is a 
need to find out the actual relationship between owners’ organization and the quality 
of the management services provided by the property management companies. 
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1.2 Research Questions 
 
As mentioned above, the importance of proper building management and 
owners’ participation in building management were emphasized in recent years. In 
this research, the following questions will be answered:- 
 
i) What are the factors affecting the management quality of private 
residential buildings in Hong Kong? 
 
ii) What is the level of importance of each kind of management bodies to 
management quality of private residential buildings in Hong Kong? 
 
iii) Will the existence of Incorporated Owners affect the performance of 
property management companies? 
 
1.3 Objectives 
 
This dissertation attempts to study the relationship between different 
management bodies of private residential buildings in Hong Kong. Three objectives 
are formulated and summarized as follows:-  
 
i) To identify the factors affecting management quality of private 
residential buildings; 
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ii) To examine the level of importance of each kind of management 
bodies to management quality of private residential buildings in Hong 
Kong; and 
 
iii) To examine the effect of existence of Incorporated Owners on the 
performance of property management companies. 
 
1.4 Significant of Study 
 
The importance of proper building management is emphasized in recent years, 
especially after the outbreak of SARS. In autumn 2003, when the spreading of SARS 
had been controlled in Hong Kong, the Faculty of Architecture, the University of 
Hong Kong, developed a practical assessment scheme for assessing the health and 
hygiene performance of apartment buildings in Hong Kong, the Building Health and 
Hygiene Index (BHHI). The result of the pilot study showed that management, rather 
than design of buildings, was the decisive factor on the overall determinants of 
hygiene practice for most buildings.  
 
Since 1970, the government starts promoting the participation of owners in 
building management. She claims that the existence of the Incorporated Owners 
would help improve the management quality – under the Building (Management) 
Ordinance and its amendment in 2000, the Incorporated Owners is allowed to 
terminate the management company with poor performance by a resolution passed by 
more than 50% owners’ shares. It was claimed that the management companies will 
therefore try to provide good quality service so that they can secure their management 
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contracts. On the other hand, studies of Cairncorss et. al. (1997), Li (1999), Lam 
(2001), Kwok (2001), Chan (2002) and Wong (2003) revealed that the existence of 
Incorporated Owners will lead to conflicts with the building management companies, 
and hinder the performance of the property management company. However, their 
studies were only based on a few case studies which may not be sufficient to draw any 
strong conclusion.  
 
It will lead to a wastage of both financial and human resources if the 
performance of the property management companies is affected by the existence of 
Incorporated Owners. In the consultation paper on the proposed amendments to the 
Building Management Ordinance 2 , the Incorporated Owners can terminate the 
employment of the property management company more easily. The consultation of 
this proposed amendment receives diverse responses3  from property management 
companies and owners. It is therefore important to study the relationship between the 
Incorporated Owners and the property management company so as to suggest to the 
government and the occupants the appropriate ways of managing their properties. 
 
Instead of the case studies approach, an empirical study will be carried out to 
study the relationship between the Incorporated Owners and property management 
companies – whether the coexistence of both parties will improve the management 
quality, or lead to conflicts will be investigated. The author will also identify factors 
affecting the management quality of residential building in Hong Kong.  
                                                 
2 Home Affairs Department. 2003a. Consultation Paper on the Proposed Amendments to the Building 
Management Ordinance. Hong Kong: Logistics Department. 
3  Home Affairs Department. 2003b. Result on the Consultation on Proposed Amendments to the 
Building Management Ordinance. Hong Kong: Logistic Department 
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By carrying out the study, it can help the residents and management 
organization to identify the issues affecting their performance, so that they can 
promulgate policy to achieve better management standard. In addition, it can help the 
Government of the HKSAR to formulate policies to improve management standard in 
private residential buildings.  
 
1.5 Outline of the Study 
 
This dissertation consists of six chapters. 
 
Chapter 1 is the introduction in which background information, framework, 
and objectives of the study are specified. 
 
Chapter 2 is the literature review. In this chapter, literature about the concept 
of building management, the importance of building management and existence of 
management bodies, the potential conflicts existing between different management 
bodies, other factors affecting the management quality and the assessment procedures 
will be discussed. 
 
Chapter 3 includes the hypotheses and research methodology adopted in this 
dissertation. Hypotheses are given based on literature search and real-life observations. 
The relationship among all the variables will be discussed. The research model and 
data collection will also be introduced. 
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Chapter 4 is the research findings, discussions and recommendations. 
Explanations of the findings will be included. Recommendations will also be given to 
achieve better management standard. 
 
Chapter 5 is the concluding chapter of this dissertation. It summarizes the 
findings in this dissertation. Limitations and areas for further research will also be 
discussed. 
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Chapter 2 Literature Review 
 
2.1 Introduction 
 
In this chapter, the author will introduce the concept of building management 
and the relationship between different management bodies. Previous researches on 
management quality will then be reviewed to identify the approach and explanatory 
variables used in management quality determination. These steps are important in 
establishing the framework of this study. They can provide useful insights into the 
approaches and explanatory variables for constructing the model. Section 2.2 will 
demonstrate the importance of management quality in residential buildings. Section 
2.3 will discuss the source of authority in building management in Hong Kong. 
Section 2.4 will introduce different management bodies in the private residential 
sector. Section 2.5 will discuss on the relationship between different management 
bodies. Section 2.6 will review previous studies on factors affecting the management 
quality, and Section 2.7 will introduce an assessment method on management quality. 
 
2.2 Building Management 
 
To start with, the definitions of building management and quality will be given. 
The importance of maintaining the building in good conditions will then be discussed. 
This provides some background knowledge to readers on what building management 
is and the importance of sound management in residential buildings in Hong Kong. 
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2.2.1 Definition of Building Management 
 
There are thousands of interpretations of building management. Some may 
think it refers to the maintenance of building premises only. Baldwin (1994) defined 
building management as the total care of buildings. Loo (1991) had given similar 
definition in which he suggested that building management is the management of 
various human activities or interaction in dealing with consequences arising from the 
use or occupation of premises for various or mixed properties.  
 
Some authors thought that building management should also encompass the 
social perspective. A definition of building management is given by the Chartered 
Institute of Housing, a professional property management organization, which stated 
that  
 
‘the management of housing property is provided primarily as a 
service to the community or some part of it, but not excluding 
property owned for profit… and the giving of advice on the extent, 
nature and location of housing accommodation required in particular 
areas and on the management aspects of design and layout’ (Institute 
of Housing, 1980:7).  
 
It pointed out that the housing services or the function of building 
management should also consider the social perspective. 
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Macey (1978) gave a similar definition as ‘it (building management) is an 
application of skill in caring for the property, its surroundings and amenities, as well 
as developing a sound relationship between landlord and tenant and between tenant 
and the estates.’ According to Macey, building management should consider the 
physical living environment and relationship of people. 
 
As a conclusion, building management is closely related to the caring of the 
property and people related to it. The works included in the daily operation of 
building management may be wide. In general, the scope of work of building 
management was defined in the Code of Practice on Building Management and 
Maintenance, which includes:-  
 
i) Environmental hygiene; 
ii) Waste separation and recovery; and 
iii) Repair and maintenance. 
 
It may serve as a reference for compliance of all management bodies in their 
daily operation, but the scope of work of building management should not be confined 
to the above areas. Loo (1991) pointed out that security and financial management are 
also crucial factors for an effective management. 
 
According to Kyle (2000), there exist four major classes of real estate that 
need professional management services, which are: 
 
i) Residential; 
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ii) Commercial; 
iii) Industrial; and 
iv) Special – purpose. 
 
Due to the limitation of the study, the dissertation will only focus on the first 
type, i.e. the residential part.  
 
2.2.2 Definition of Quality 
 
“Quality” is a word that could have a number of meanings and interpretations. 
The common understanding of “quality” is that it refers to the attribute of something 
or the degree of excellence associated with it. In the delivery of goods or services, 
“quality” is concerned with the consistency in meeting customer’s expectations.  
 
An internationally accepted formal definition of quality (ISO:8402) is  
 
‘(Quality is) the totality of features and characteristics of a product 
or service that bear on its ability to satisfy stated or implied needs.’ 
 
While Juran (1979) defines quality as ‘fitness for use’, Crosby (1979) gave a 
more specific definition on “quality”. He defined quality as ‘conformance to 
requirements with great potential of being a very effective business strategy’. In his 
definition, quality measures the degree of conformance of all features and 
characteristics of a product to the requirement specifications of that product and the 
stated requirements of users. 
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Quality therefore should consist of those product features that meet the needs 
of customers and thereby provide customer satisfaction. In the sense of building 
management, customers’ expectations means they expect their properties to be in 
satisfactory working orders at all times, with minimal breakdowns and disruptions 
(Chin, 1999). 
 
2.2.3 Importance of Management Quality 
 
There may be questions about why it is important to maintain a high 
management quality for buildings. Some may think that it may incur extra expenditure 
on owners. However, the costs are incomparable with the costs incurred to owners 
when problems arrive. 
 
Although building management may incur extra expenditure to owners, proper 
management will help to make the living environment more pleasant to live in which 
in turn enhances the value of the property. It was mentioned by the Government that 
‘The main objective of building management is to provide, and maintain, a good 
environment for the residents so as to secure the value of their properties.’ (Home 
Affairs Department, 2004a). 
 
Baldwin (1994) suggested that the provision of a satisfactory building 
management services would extend the economic life of a building so as to limit the 
recourse to the more expensive alternatives of redevelopment, or refurbishment to a 
minimum. 
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Fong (1984) gave similar findings when he suggested that good planning and 
sound management can help to upkeep and maintain the existing housing stock and 
thereby contribute to the prevention of further deterioration of buildings. On top of 
that, he drew a linkage between management quality and occupants’ health. He 
pointed out that ‘sound management creates a healthy living environment for all 
residents’. 
 
It is apparent that sound management is indispensable to ensure the building is 
in good condition so as to secure its value. More importantly, it can ensure good 
health for its occupants and protect their lives and properties. 
 
2.3 Source of Authority in Building Management in Hong Kong 
 
In the last few decades, the Government progressively enhances the measures 
on improving building management practices through legal means. Building 
Management Ordinance (BMO), Chapter 344, Laws of Hong Kong, is now the 
principal legislation in dealing with the management issues of the building blocks. 
Besides the BMO, another source of authority in building management was derived 
from the Deed of Mutual Covenant (DMC).  
 
In this section, the role of DMC and BMO will be discussed. This provides 
readers some background information on the source of power and current situation of 
building management in Hong Kong.  
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2.3.1 The Role of DMC in Building Management 
 
In Hong Kong, the authority to manage a building is mainly derived from the 
Deed of Mutual Covenant (DMC), which is a legal document with binding effect on 
all signatories, assignees and successors. The DMC is a contract signed jointly by the 
developer, the first purchaser of the flat and the manager appointed by the DMC (if 
any). Once the deed has been registered in the Land Registry, it will become a 
statutory instrument with binding effect. The owner of the building and his/her 
successor in title will have to observe all the terms set out in the DMC. 
 
The objective of a DMC is to set out clear rules for the owners, residents, 
tenants and property management agents as regards the use of common facilities and 
private areas of the building concerned as well as the formation of an Incorporated 
Owners (IO) to make all parties understand their rights and responsibilities (Home 
Affairs Department, 2004a). Notably, DMC enables all parties to act according to the 
respective rights, interest and obligations. 
 
Normally, the DMC is drafted by a solicitor in accordance with the instruction 
of the developers. It was not uncommon for those DMCs to be drafted to the 
developers’ favour (Jardine, 1991). The high court deputy judge, To, had in the 
Uniland Investment Enterprise Limited case (Sea view Estate Case)4 vividly described 
in his judgment that: 
 
                                                 
4 Sihombing, J. and Wilkins, M. 1994. A student’s guide to Hong Kong conveyancing. Hong Kong: 
Butterworth Asia. 
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“It would not be difficult for developers to introduce unfair terms in 
the DMCs as the first buyers are usually associated with the 
developers to be speculators who are indifferent as to the terms of 
the DMCs, while other buyers are automatically bound by the DMCs 
and have no freedom of contract.” 
 
In order to deal with the unfair terms in the DMC, the Building Management 
Ordinance (BMO) was promulgated. 
 
2.3.2 Building Management Ordinance 
 
The HKSAR Government advocates owners’ participation in residential 
buildings management for years. She passed the Multi-storey Building (Owner’s 
Corporation) Ordinance in 1970, which encouraged owners to form themselves into a 
corporation, which would have the power to deal on their behalf with matters of 
common interest to all the owners. In May 1993, the Ordinance was amended 
extensively and re-named as the Building Management Ordinance. It sets out clearly, 
in legal terms, the rights and responsibilities of owners in forming the Incorporated 
Owners and managing their buildings. The main purpose of enacting the BMO, which 
was passed at the Legislative Council in 1993, as stated in the beginning of the 
Ordinance, is that: 
 
“To facilitate the incorporation of owners of flats in building or 
groups of buildings, to provide for the management of buildings or 
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groups of buildings and for matters incidental thereto or connected 
therewith.” 
 
With the provision of this legal framework, the Government enables the 
owners of multi-ownership buildings to manage and maintain their properties through 
the formation and operation of Incorporated Owners. In 1998 and 2000, amendments 
were made to the Ordinance to further reduce restriction in the establishment of 
Incorporated Owners. 
 
As aforesaid, the DMC set out the rights and obligations of the parties 
concerned, but there may exist terms, which are unfair to the owners. Accordingly, 
some measures need to be introduced to supplement or channel it to the right direction 
so that building management can be carried out as it should be to the benefits of the 
owners, tenants, visitors and all concerned. That is also the role of the BMO – to deal 
with the unfair terms in DMC. Section 34C to section 34L, and the Seventh Schedule 
of the BMO provides mandatory provisions to all DMC. In the event of 
inconsistencies between its provisions and the terms of a DMO, the BMO shall 
prevail5. 
 
2.4 Management Bodies in the Private Sector 
 
While it is so important for sound management, the importance of establishing 
a management body should also be highlighted. They are highly-related issues - for 
effective building management work to be carried out, a management body is needed.  
                                                 
5 Section 34E(2) of Building Management Ordinance, Chapter 344, Laws of Hong Kong 
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The importance of establishing a management body to monitor building affairs 
was highlighted by Chan (2003). He pointed out that proper management and 
maintenance would only be carried out when there is a management body. The reason 
is that owners will usually adopt a “wait-and-see” attitude until problems arise. 
Repairs are carried out only when they are ordered by the Building Authority. In Lau 
(2003), he gave similar findings on the “disrepair behaviour” of owners. He 
mentioned that if there were no management bodies which help coordinating and 
implementing maintenance or other daily management works, the buildings would not 
be kept in a good condition. 
 
Although it is vital that the establishment of a management body can greatly 
improve the management standard, there are about 11,000 private residential 
buildings that have no such bodies for management6. 
 
In Hong Kong, there are two major executants in the property management 
industry in the private sector, which are: (Baldwin, 1994) 
 
i) Property management companies; and 
ii) Participatory building management organizations in the form of 
incorporated owners, owners’ committees or mutual aid committees. 
 
The owners’ committee’s role is to enhance communication between the 
owners and the property management agent, and it has only a consultative role, thus it 
                                                 
6 Housing, Planning and Lands Bureau. 2003. Building Management and Maintenance: Consultation 
paper. Hong Kong: Government Logistics Department. 
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is not responsible for daily management work. Therefore, it is not taken into account 
in this dissertation.  
 
In this section, the roles of property management companies, the Incorporated 
Owners and the mutual aid committees in building management will be discussed. 
Their effects on the management quality will also be introduced. 
 
2.4.1 Property Management Company 
 
In Hong Kong, in order to provide comprehensive and after sales services, in 
the early stage of occupation for new private buildings, e.g. 2 years, most major 
developers have established its own management companies to manage the developed 
properties. As provided in the statutory requirement in the guidelines on drafting the 
DMC, the owners can thereafter form their Incorporated Owners, terminate contract 
with existing management companies by getting 50% owners shares and employ other 
managing agents in the market. 
 
Under such competition, the property management companies become more 
quality-oriented and customer-oriented (Wong, 2000), as only those management 
companies that can provide quality service to the satisfaction of the customers can 
keep their job. Fung (1997) categorized the property management companies into 3 
types, which are: 
 
i) Management companies being the subsidiaries of the developers; 
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ii) Independent surveyor firms which also cater for the property 
management business; and 
iii) Other independent management companies mainly developing the 
property management business. 
 
In this dissertation, it is hypothesized that the existence of Property 
Management Company will improve management quality to the greatest extent 
among all management bodies. 
 
2.4.2 Incorporated Owners 
 
As aforesaid, the BMO was promulgated to facilitate the formation of 
Incorporated Owners (IO). An IO is an independent statutory body set up under the 
DMC and BMO. An IO acts legally on behalf of all owners in managing the common 
part of the building, safeguarding their interests and taking up responsibilities. It is not 
only empowered to sue, but also liable to be sued. It is as well empowered to appoint, 
terminate and monitor the services provided by the property manager 
 
However, whether or not an IO is formed is left entirely to the owners to 
decide - it is not compulsory to have an IO or a management agent. From the 
statistical data from the Land Registry, there are about 7000 Incorporated Owners 
registered since 1970. 
 
The empirical study of Lai (2004) reflected that the willingness of owners to 
form the Incorporated Owners varies with the size of the property, the number of 
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owners, and social background of owners (e.g. income, education, and whether they 
are in the jurisdictions or are absentee owners). In addition, when the transaction cost 
of forming an Incorporated Owners is high, the likelihood of the formation is less.  
 
There are different views about the effectiveness of the Incorporated Owners. 
On the positive side, it is recognized that IO can help improve the management 
quality. Kwok (2001) identified several encouraging factors of owners’ participation 
in building management. He pointed out that since the members of IO are also owners 
of the building, they care more about their own premises and have more commitment 
than outsiders do. Thus, they will take action as soon as possible to prevent their 
building from deteriorating. 
 
However, owners’ participation in management may not guarantee satisfactory 
management quality (Tsang, 2003). The effectiveness of the Incorporated Owners 
depends heavily on whether the IO has the determination and professional support to 
manage and maintain their buildings. An inactive or defunct IO will not be conducive 
to proper building management and maintenance in any ways7. 
 
The main problem faced by the Incorporated Owners may be the lack of 
professionalism in building management8 . As committee members of the IO are 
voluntarily based, they may not be able to read and understand the BMO. Furthermore, 
                                                 
7  Housing, Planning and Land Bureau. 2005. Report on the public consultation on building 
management and maintenance: http://www.hplb.gov.hk/eng/publication/pdf/report_bmm_e.pdf 
8 Hong Kong Policy Research Institute Limited. 2001. Report on the support of the Government to the 
IO.   
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in the survey conducted by the Hong Kong Policy Research Institute 9 , some 
committee members of the Incorporated Owners felt that they have insufficient 
authority on building management. They found problems dealing with uncooperative 
owners when major maintenance works had to be implemented. 
 
On top of that, Tam and Wong (1998) had also identified several problems in 
relation to the Incorporated Owners, which are:- 
 
i) Lack of commitment; 
ii) Government’s reluctance to enforce BMO against defaulted managers 
because of high legal costs; 
iii) Least support from other owners; 
iv) Free-rider hypothesis; 
v) Problem of inadequate representation; 
vi) Bureaucratic participation; and 
vii) Untrained and certified self-help. 
 
The above arguments were supported by several case studies. In the case study 
carried out by Lee (1983), he found that the management practice in a high-rise 
building in Kwun Tong and another one in North Point was inadequate and 
unprofessional due to the problems of residents’ management committees of the IO. 
In another case study by Tsang (2003), she concluded that successful formation of 
incorporated owners was not the solution to create collective action, there may be 
                                                 
9 Hong Kong Policy Research Institute Limited. 2001. Report on the support of the Government to the 
IO.   
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problems encountered due to human behavior – they always tend to focus on their 
own interests.  
 
The opinions on the effectiveness of the Incorporated Owners on building 
management are diverse. The author believes it is difficult to say whether its presence 
is significant or not. From the previous literatures and researches, the IO may not 
work effectively as there is a lack of experience and professional knowledge. The 
committee members of the IO are voluntary and are therefore unlikely to devote much 
time to building management. However, the presence of IO is important for buildings 
without any management companies to manage. The reason is that the building 
management liability will then rest solely on the occupants. Therefore, the presence of 
the Incorporated Owners is hypothesized to have positive effect on management 
standards, but its performance is not as good as buildings managed by property 
management companies. 
 
2.4.3 Mutual Aid Committees 
 
A Mutual Aid Committees (MAC) is an owners’ and tenants’ organization that 
is formed with the approval of the District Officer. Its major function is to promote 
good relationship among the residents and carry out basic building management work 
(Home Affairs Department, 2004a). 
 
It should be noticed that unlike the Incorporated Owners, the MAC is not a 
statutory body, therefore it cannot be sued or be sued. Under such circumstance, the 
MAC may have insufficient authority on implementing management work. Therefore, 
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it is hypothesized that the existence of MAC is not a significant factor affecting 
management quality.  
 
2.5 Relationship between the Incorporated Owners and the Property 
Management Company  
 
There are different viewpoints regarding whether the formation of IO will 
facilitate or hinder the performance of property management companies. In this 
section, previous literature on both sides of the argument will be discussed. 
 
2.5.1 The Positive Effect of IO on the performance of Management Company 
 
Nowadays, when developers put the residential buildings into the market, they 
will usually include their subsidiary management company for management. As 
aforesaid, the aims of the amendments of the BMO in 1998 and 2000 were to 
encourage owners’ participation as well as dealing with unfair terms of the DMC 
(Kent et. al., 2002). Due to the changes in the BMO, the developer or the developer’s 
subsidiary management companies will no longer have perpetual management right. 
Unless the management company’s performance is good, otherwise, the IO can 
terminate its service by getting 50% owners’ shares and award the management 
contract to other competitors. Under such keen competition amongst private property 
management companies, each will strive to provide quality service in order to survive 
in the market. As a result, the presence of IO can help to monitor the work of the 
property management company in this sense.  
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In the interviews of Lam (2001) with property managers from 3 different 
residential properties in Hong Kong, it was revealed that owners’ participation in the 
building management could help the management practitioners to fully understand 
what the owners need thus help improve the management quality. Kwok (2001) 
regarded the owners’ participation as a direct way to reflect owners’ idea to the 
services providers as they should familiarize themselves with its conditions. He 
concluded that the formation of IO was the only way for the property management 
company to acquire higher building management service from the management 
company. 
 
2.5.2 Conflicts between IO and the Management Company 
 
On one hand, it was suggested that the existence of IO would help improve 
management services provided by the management companies, on the other hand 
contradictory arguments had also been found. Both Ho (2002) and Wong (2003) 
suggested that the management companies were not willing to see a formation of an 
IO in the estate and tried to create obstacles for the formation of IO.  
 
Carincorss et. al. (1997) suggested that there exists conflict of interest between 
the management companies and the IO. Case studies by Ho (2002) revealed that the 
management companies’ intention was to protect the interest of developers rather than 
owners – they seldom have mutual agreement and understanding with the IOs. 
 
Chan (2002) further elaborated the conflicts between the management companies 
and the IOs. He pointed out that there exists power struggling between these two 
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interdependent parties. They perceive incompatible goals, scarce resources and 
interference from others in achieving their goal. Those conflicts were: 
 
i) Performance of financial management; 
ii) Selection of service contractors; 
iii) Interpretations of DMC and its enforcement; 
iv) Use of common area / external wall of the property; 
v) Ability and experience of management staff; and 
vi) Utilization and allocation of human resources. 
 
The case studies conducted by Ho (2002) supported the above argument. It 
was revealed that there existed problems in getting consensus between the 
management company and the IO. As the appointment of the management company 
would be subject to the decision of the IO rather than the provision of DMC, the 
management company created obstacles in the formation of IO. After the formation of 
IO, the management committee still found difficulties in monitoring the work of the 
management company owing to it slow response to complaints. On top of that, Kwok 
(2001) found that a deficient owners’ organization in a building may hamper the 
routine management works undertaken by a professional management company. 
 
Whether the presence of IO will facilitate or hinder the management standard 
on services provided by the management companies remains a controversial topic. 
Case studies and interviews of different buildings were used to prove the arguments 
on both sides. However, no general conclusion can be drawn.  
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In this dissertation, the author will study the effect of different kinds of 
management bodies and the relationship between the IO and the property management 
by carrying out an empirical study. It was hypothesized that the existence of IOs will 
hinder the performance of management companies, and so the management quality of 
buildings managed by property management companies alone is better than those 
managed by both property management company and Incorporated Owners.  
 
2.6 Review of Researches on Factors affecting Management Quality 
 
The aim of this dissertation is to find out the determinants and evaluate the 
effect on management quality of different management bodies of residential buildings 
in Hong Kong. In the previous sections, the effect of different management 
organizations on management quality is discussed. This section reviews studies and 
literatures on factors affecting management quality in residential buildings in Hong 
Kong. This helps the author to identify determinants in order to set up the model.  
 
There are several studies discussing the factors affecting management quality. 
Chan (2002) showed that multi-ownership property has a lower management standard 
than a single-ownership one and the owner-tenant ratio has positive effect on 
management quality. Lau (2003) drew a linkage between management quality and 
aged buildings. His study also found that the presence of IO and the household 
income has a positive effect on the management quality, while Walters (2002) showed 
that the difficulties in management of high rise buildings increased when the number 
of units increased. 
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In Ng (2004)’s study on the determinants on management standard in health and 
hygiene in residential buildings in Hong Kong, which included 57 observations, 
explanatory variables including building age, type of development, presence of 
Incorporated Owners and management fee, are incorporated into the regression model 
to investigate the relative effects of management quality. The findings can be 
summarized as follows:- 
 
i) For residential buildings aged over 20 years, increase in age has 
negative impact on management standards in health and hygiene; 
ii) Residential buildings which have higher level of management fee have 
higher management standards in health and hygiene; 
iii) In general, IO has negative impact on management quality of 
residential buildings; 
iv) For residential buildings aged over 20 years, the presence of IO has 
positive impact on management quality; 
v) Estate type developments perform better in building health and hygiene 
than single block residential buildings; and 
vi) The joint effect of estate type development and management fee on 
management quality is negative. 
 
The study of Ng (2004) gave a general perception on the determinants of 
management quality in health and hygiene. However, the result (iii) was contradictory 
to (iv) and it had been discussed in Section 2.4.2. In Section 2.4.1, the author 
introduced a factor “presence of property management company”, which may exist 
when an IO is absent. It may help to explain the above phenomenon. Moreover, the 
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result (ii) and (vi) were not consistent and this will be explained in the following 
sections. 
 
On top of that, Baldwin (1994) suggested that the quality of the management 
services will vary according to the type of use, size, age of property, the ownership 
profile, and the capability and strategy of the property management company itself 
while Hui (2005) suggested that the challenge of building management varies 
depending on size, high rise or low rise and age of building. 
 
As reviewed, management quality will be affected by lots of factors other than 
the existence of management bodies, these includes the building age, the management 
fee, the ownership profile, the household income and the type of ownership. With 
specific considerations of the local situations in the private residential buildings in 
Hong Kong, the factor type of ownership is discarded as most private residential 
buildings in Hong Kong are in multiple ownerships. In this section, the remaining 
factors affecting management quality and their effect will be discussed in detail. 
 
2.6.1 Building Age  
 
According to the Property Review 2004 published by the Rating and Valuation 
Department, there is about 38.4% of private housing more than 25 years’ old in Hong 
Kong (Figure 2.1). 
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Figure 2.1 Distribution of stock according to age of buildings10 
 
Buildings deteriorate with age. They are more likely to pose a hazard to the 
occupants and the public. Moreover, the age of building has a close relationship with 
the number of facility failures giving rise to increased maintenance costs (Baldwin, 
1994). Often this situation coincides with a lower affordability of occupants in aged 
buildings, which will result in insufficient financial resource for maintenance thus 
worsening the maintenance problem. 
 
The problems of old buildings are not confined to maintenance issue, hygiene 
is also of great concern. Godish (2001) believed that older buildings are more likely to 
have problems such as water intrusion, flooding, and condensation on windows and 
walls. All of these affect indoor environmental quality and occupants’ health. In Rauh 
et. al. (2002), it was found that there was a statistical significant relationship between 
the degree of building disrepair and the cockroach allergen level. On top of that, some 
designs in old buildings (e.g. pipe material or hopper drainage system) were outdated. 
                                                 
10 Source: Rating and Valuation Department. 2004. Hong Kong Property Review 2004. Hong Kong: 
Printing Department. 
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One of the reasons for rapid deterioration of aged buildings may be due to lack 
of care and maintenance of such buildings. Both Lau (2003) and Chan (2003) pointed 
out that many of the aged buildings are not properly managed as most professional 
management companies may not be interested in managing old buildings due to very 
low profit margins and the foreseeable difficulties encountered. Even if a management 
agent is employed, very often only caretakers are provided. Moreover, owners from 
old buildings, especially from those without the formations of Owners Incorporation 
or management companies seldom take the initiative to carry out major improvement 
works. Chan (2003) suggested that it was due to the reason that most owners living in 
old buildings have adapted to the poor living environment and simply do not care 
about maintenance in the buildings. In most cases, there is reluctance on the part of 
owners to spend sufficient funds on older premises (Walter and Hastings, 1998). As a 
result, repairs, rather than maintenance, are carried out on a reactive basis when they 
were ordered by the Building Authority. 
 
The above arguments were supported by the study of Ng (2004), it was found 
that older buildings have a poorer management quality in health and hygiene and the 
management quality of health and hygiene decreases more as age increases. The 
survey conducted by the Hong Kong Policy Research Institute11 also reflected that 
aged buildings face more management problems. 
 
In brief, building age is expected to have a negative relationship with the 
management quality of the building. 
                                                 
11 Hong Kong Policy Research Institute Limited. 2001. Report on the support of the Government to the 
IO.   
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2.6.2 Number of Units 
 
Hong Kong suffers from a lack of space and the population of Hong Kong 
keeps proliferating in these years. This creates housing problem. The solution adopted 
is building high-rise residential blocks, ranging from 10 to more than 40 storeys with 
residents dwelling in small units in these blocks. Nowadays, it is very common to 
have private housing blocks built in the form of a “twin tower” with 30 storeys and 12 
units on each floor housing more than 1000 people. In recent years, public and private 
buildings exceeding 40 storeys have become more popular (Lai and Ho, 2001).  
 
The effect of the number of units on building management may be in two-fold. 
On one hand, it may worsen the management quality. When there is major renovation 
works, it requires approvals of an agreed number of owners. When it involves more 
number of people, it may be more difficult to co-ordinate and acquire consensus 
between them (Lee, 1997). Walter and Hastings (1998) suggested that since the 
various owners do not necessarily have similar objectives, the property managers are 
experiencing difficulties in gaining consensus on appropriate management standards. 
From an economic point of view, the problem of collective action is that people may 
have different interests, and they will not join together to solve a problem unless it is 
in their best interest to do so (Walter, 2002). It was supported by the absence of IO in 
most large private housing estates. One of the reasons is that it involves large 
transaction cost (Lai and Ho, 2001).  
 
On the other hand, development with more number of units has its own 
benefits. They are usually more cost efficient in management since more flats share 
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the burden of contribution to financial resources. In Ng (2004), it was found that for 
estate type development, the lower the management fees level, the higher the 
management standard in health and hygiene. It seemed unreasonable that people 
paying less will receive services of better quality. However, we should notice that for 
a development involving more number of units, even if the management fee level per 
square meter is lower, the total collected sum of estate type development will 
probably be higher. Thus it is possible for the management agent to provide better 
services. This is because the per-square foot costs of routine management services are 
cheaper for a development involving more number of units. In Ng’s definition on 
“estate-type development”, it may be too general as the number of units varies from 
400 units to 6000 units. In this dissertation, the author tries to use “number of units” 
instead of “type of development” to reflect the size of development. 
 
As a conclusion, on one hand, the increase in the number of units may lead to 
increasing financial resources for providing better management services. On the other 
hand, it will increase difficulties in obtaining consent of owners, which will increase 
transaction costs and prohibit implementation of policy. Henceforth, the number of 
units is hypothesized to increase at a diminishing rate. 
 
2.6.3 Management Fee Level 
 
The financial resources of a building come from the management fee collected 
from occupants. Liao and Liu (2001) defined the management fee as ‘the fee accepted 
by the property management unit, contributed by owners or occupiers of the building. 
The owners / occupiers authorize the property management unit to use the amount of 
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money for the construction of the property and its facilities, common area’s facilities, 
green features, hygiene, transportation, security, and landscape. The management unit 
can collect fee for daily maintenance, renovation, cleansing and provide other services 
which are related to occupants’ living standard.’ In simple term, the management fee 
is the payment from the occupants of the properties to the management agent and is 
important in maintaining the buildings in good conditions. The management agent can 
be a professional property management company, or Incorporated Owners formed by 
owners of the buildings. In Hong Kong, the apportionment of management fees is 
generally in accordance with the provisions in the Deed of Mutual Covenant (DMC). 
If there is no such provision, the fees will be borne by owners in proportion to their 
shares in the buildings.  
 
There is no statutory standard in determining the amount of management fee. 
Although lower fees may initially seem attractive to owners, the management bodies 
will not be able to pay their employees, not to mention carrying out daily operations. 
The cost of management fees is minuscule when compared to the costs incurred when 
an accident happened. On the other hand, if the management fee is too high, 
complaints from occupants can be expected. It may not even receive management fee 
from them on time. 
 
In the consultation paper published by the Housing, Planning and Lands 
Bureau (2003), it is stated that one of the challenges of sustained quality management 
and maintenance is the failure to pay the requisite expenses by some non-cooperative 
occupants. The daily operation of the management agent will be affected if they 
cannot collect payment from occupants. It was found in Ng (2004) that the 
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management fee is an important factor affecting the management quality which shows 
positive effect on management quality. 
 
To summarize, the financial resources of a building comes from management 
fee collected from occupants and is essential for the daily operation of the 
management bodies. Therefore it is hypothesized that the financial resources will 
show positive result on management quality.  
 
2.6.4 Owner-Tenant Ratio 
 
When the family composition changes, property owners would select a 
“second home” for their residence. They may rent out their flat to collect rent. 
However, there are problems associated with tenants on building managment of the 
rental units. Tenants are considered having less interest in keeping the buildings in 
good condition (Baldwin, 1994). As their income will not be affected by the market 
value of the rental units, they are apathetic and have less interest in joining the 
management work (Kwok, 2001). When tenants found their rental units in 
unsatisfactory condition, they will simply move out (Chan, 1998). The management 
quality may deteriorate with the increasing number of tenants within a building.  
 
As a conclusion, when compared with owners, tenants have less interest in 
keeping the building in good condition and they are less involved in management 
works. Thus, the owner-tenant ratio is hypothesized to have positive effect on 
management quality.  
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2.6.5 Average Household Income 
 
The average household income affect the management quality as people 
having financial difficulties may have less concern for management issue. The low-
income owners are busy with their living and have less time available and concern for 
the condition of their building (Terpstra, 2003). Even if they agree that some major 
improvement works are unavoidable, they may not afford the huge repair cost. As 
such, it is understandable that rapid dilapidation rates for buildings around the district 
are expected to accelerate (Fung, 2002).  
 
Lau (2003) pointed out that people living in old districts are more likely to 
wait for redevelopment rather than maintaining their buildings in good condition. As a 
result, it is hypothesized that the average household income has positive effect on 
management quality. Buildings with a higher average household income may have 
better management quality. 
 
2.7 The Building Health and Hygiene Index 
 
The outbreak of Severe Acute Respiratory Syndrome (SARS) triggers 
widespread concern on health and hygiene issues of building environment, especially 
for those existing residential buildings. Both the HKSAR Government and World 
Health Organization (WHO) have published reports on the cause of the outbreak of 
SARS. It is suggested that the spreading of SARS in places, like Amoy Garden, was 
the result of several environmental factors, for example the dried-up U-traps and the 
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re-entrant’s stack effect. After the SARS crisis, more people have become aware of 
the importance of the environment to their health, especially their living environment. 
 
In view of the growing awareness of environmental health, the Faculty of 
Architecture at the University of Hong Kong, carried out a building health research 
project illustrating how information can be used for public health management. The 
project develops an indicator, called the Building Health and Hygiene Index (BHHI), 
to inform the public of the healthiness of their living environment.  
 
The BHHI assesses various factors that directly affect the health of its 
occupants, users, and visitors (e.g. infectious diseases, chronic diseases, and various 
types of stress), and the assessment framework is designed with respect to the 
following features (Ho, et. al., 2004):- 
 
i) It considers a set of building-related factors that are conducive not only 
to infectious diseases such as SARS, but also to health problems such 
as chronic diseases and various types of stress; 
ii) It adopts a low cost, objective, and pragmatic approach so that mass 
assessments can be made within a short period of time; and 
iii) It allows for the transformation of technical assessment results into a 
user-friendly indicator for public consumption. 
 
On top of that, one characteristic which differentiates BHHI from other 
assessment methods is that BHHI assesses building performance after the buildings 
are occupied while for other assessment methods like BREEAM and HK-BEAM, 
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buildings are assessed at the very beginning, i.e. design stage. Environmental issues of 
on-site practices are also assessed. However, what they assess are mostly related to 
the “hardware” of a building, which can hardly be changed after the building is 
completed. On the other hand, BHHI assesses performance of existing buildings 
rather their environmental performance at all stages of construction. On top of that 
BHHI is specially designed for existing residential buildings in Hong Kong.  In this 
section, the hierarchy of BHHI and the initial findings will be discussed. 
 
2.7.1 Hierarchy of BHHI 
 
BHHI identifies eight key environmental qualities which affect occupants’ 
health, namely: density, air, light, noise, thermal comfort, drinking water, waste 
disposal, and cleanliness. An Advisory Committee, consisting of members from 
professional institutions, academic institutions and other related bodies, is formed to 
give advice on a list of building specific attributes or building factors that are directly 
affecting buildings’ hygiene standard and occupants’ health. 24 building factors are 
set and classified under two categories, namely the Design and Management.  
 
The assessment framework is shown in Figure 2.2. 
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Figure 2.2 Hierarchy of BHHI Building Factor12 
 
The assessment framework breaks down the BHHI into two areas, the design 
and Management. Under the Management aspect, it is divided into 2 categories, the 
Operations & Maintenance (O & M) and Building Management. O & M is concerned 
mainly with the daily operation and maintenance of hygienic practices, e.g. frequency 
of cleaning of common areas, pest control, and drainage maintenance. For Building 
Management, it is concerned with the management organization and its 
documentation and emergency preparedness. 
 
Collection of raw data actually is on the fifth level of the BHHI hierarchy 
which is not shown in the Figure above. The complete list of factors in the BHHI 
hierarchy is shown in Appendix I. 
 
                                                 
12 Ho. et. al. 2004. Assessing the health and hygiene performance of apartment buildings, Facilities. 
22(3/4): 58-69. 
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2.7.2 Constructing BHHI Framework 
 
The factors discussed in the last section are said to affect the health and 
hygiene of residential buildings. As they may have different impacts on built 
environment, they should not be of equal weighting. Therefore, their weightings have 
to be calculated. A workshop was conducted by the Faculty of Architecture, HKU. 
Representatives from different professional bodies and universities were invited to 
determine the weighting of these factors. However, problem arises if those experts are 
inconsistent in assigning weighting to those factors.  
 
To solve this problem, Analytic Hierarchy Process (AHP) (Saaty, 1982) was 
used to calculate the weightings of these factors. One of the most major attractions of 
AHP is that it allows a pair-wise comparison between factors. Inconsistency is 
avoided using the AHP computer package, Expert Choice 2000 2nd Edition. The 
factors at the fourth level of BHHI are compared. Experts were not invited to compare 
the factors at the fifth level because there were 54 factors at the fifth level. 
Inconsistency problems would be serious and timely effort would be required to 
resolve the inconsistency. 
 
The result of the workshop showed that Design (weight = 53.53%) is only 
slightly more important than Management (weight = 46.47%), which implies both 
designer and the property manager play important roles in providing a healthy and 
hygienic built environment. The complete result of the workshop is shown in 
Appendix II. Factors at the fifth level would share respective weightings at the fourth 
level equally. After the framework of BHHI is set, empirical data was collected. The 
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collected data was then fit into the framework of BHHI. Taking into account the 
respective weightings, the BHHI was computed. 
 
2.7.3 Initial BHHI Findings 
 
The pilot scheme of the BHHI was first carried out from June to September 2003. 
A sample of 57 private residential buildings was selected from various districts in 
Hong Kong randomly. The result of the initial BHHI findings was released in October 
2003. In the sample, building ages ranged from 1 to 47 years old, whereas flat sizes 
ranged from 19 to 198m2. Within the 57 samples, most buildings are classified as 
grades B and C, while a few qualified for grades A and U (unclassified). Two main 
findings are drawn:- 
 
i) Firstly, the major characteristics that differentiate Grade A buildings 
from Grade B buildings is that the former have good documentary 
records of property management. On the other hand, buildings with 
grades C and U are usually characterized by a lack of property 
management companies or the lack of owners’ agent; and  
ii) Secondly, the variation of design scores was low when compared to the 
variations of management scores (figure 2.3). 
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Figure 2.3 Variation of design scores and management scores 
 
The initial BHHI findings showed that building management is crucial in 
determining health and hygiene standards of building. The significance of the 
presence of management bodies (either the property management companies or the 
owners’ agent) was also emphasized which also conform to the argument in Section 
2.4 that the presence of the management bodies is essential for effective building 
management work to be carried out. 
 
In this dissertation, the Management score of the BHHI will be employed as 
an indicator of the management quality of a building.  
 
2.8 Summary of Literature Review 
 
The literature review establishes important theoretical fundamentals for this 
study. Firstly, it revealed the importance of building management quality and the 
presence of management body. Secondly, it introduced different kinds of management 
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bodies and their extent of effect on management quality in private residential 
buildings in Hong Kong. Thirdly, it was suggested that there exists diverse opinion 
regarding on the relationship between different management bodies (the Incorporated 
Owners and the property management company). They were supported by several 
case studies, however there have not been a general conclusion drawn up to this 
moment. For that reason, this study focuses on the relationship between different 
management bodies on the effect on management quality.  
 
Previous researches were also reviewed which suggested various variables 
other than the existence of management bodies that are likely to affect the 
management quality in private residential buildings. The variables commonly 
investigated are building age, number of units, management fee level, ownership 
profile, and the average household income. All these provide inspiring insights into 
the structure and choice of explanatory variables for the model of this study. Finally, 
an assessment method which quantified management quality in health and hygiene 
was introduced. This provides a ground for determining management quality in a 
quantitative means. 
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Chapter 3 Hypothesis and Methodology 
 
3.1 Introduction 
 
In this chapter, hypotheses are set as basis of testing and methodology is 
adopted to examine the importance of different management bodies on management 
quality of private residential buildings. Section 3.2 will recapitulate the key points in 
the literature review. Section 3.3 will be the hypotheses for this research. Section 3.4 
will give a detailed account of all proposed variables in the model. Section 3.5 will 
identify the method in collecting data. Section 3.6 will introduce the multiple 
regression technique and the statistical tool for constructing the model and Section 3.7 
will discuss how the hypotheses can be tested using the results of the multiple 
regression analysis. 
 
3.2 Recapitulation of Literature Review 
 
In chapter 2, the importance of both the building management quality and the 
presence of management body were highlighted. It was suggested that the presence of 
management body is the most determinative factor affecting management quality. 
Different management bodies in the private sector, including the property 
management companies, the Incorporated Owners (IO) and the Mutual Aid 
Committees (MAC) were introduced. Among the three of them, it was suggested that 
the presence of MAC is not significant in improving management quality, while the 
presence of the IO and the property management companies are significant factors 
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affecting management quality. It was also suggested that the buildings managed by an 
IO is not as good as that managed by a property management company. 
 
Concerning on the relationship between the Incorporated Owners and the 
property management companies, there exist diverse opinions – some scholars 
suggested that the presence of IO would enhance the performance of property 
management companies while others suggested that it would hinder the performance 
of them. On one hand, the presence of IO was regarded as a direct way to reflect 
owners’ idea to the services providers (i.e. the property management companies) and 
the presence of IO could help monitor the work of the property management 
companies. On the other hand, contradictory arguments had also been found. It was 
suggested that there exists conflict of interest between both parties and the IO often 
found difficulty in monitoring the services provided by the management companies. 
The above arguments were supported by different case studies, but up to this moment, 
no general conclusion can be drawn. 
 
Various explanatory variables other than the existence of management bodies 
that were likely to affect the management quality in private residential buildings were 
also reviewed. The variables commonly investigated are building age, number of units, 
management fee level, owner to tenant ratio, and the average household income. 
Among them, the number of units, the management fee level, the owner-tenant ratio 
and the household income were found to have a positive effect on the management 
quality while the age of buildings was found to have a negative effect.  
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Finally, an assessment method, the Building Health and Hygiene Index 
(BHHI), which quantified management quality was introduced. This provides a basis 
for determining management quality in a quantitative means. 
 
3.3 Hypotheses 
 
Based on the literature review, four hypotheses are drawn:- 
 
i) The existence of MAC is an insignificant factor affecting 
management quality while the existence of the Incorporated 
Owners, the property management company and the coexistence of 
the property management company and Incorporated Owners are 
significant factors affecting management quality; 
 
ii) The management quality of a building managed by a property 
management company alone is better than the one managed by 
both the property management company and the IO; 
 
iii) The management quality of a building managed by both the 
property management company and the IO is better than the one 
managed by the IO alone; and  
 
iv) The management quality of a building managed by the IO alone is 
better than the one without any management bodies.  
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Data will be collected and tested using regression analysis and it will be 
discussed in the latter sections. 
 
3.4 Choice of Variables for Regression 
 
In this section, variables in the proposed model will be investigated. For the 
dependent variable, the Management scoring in BHHI of the building (MGT), 
modification will be made to the original scoring. For the independent variables, each 
of them will be discussed in detail. 
 
3.4.1 The Dependent Variable 
 
The dependent variable in the analysis is the Management scoring (MGT) in 
the pilot study of BHHI. As the aim of this dissertation is to analyze the effect of 
different management bodies on management quality, thus only the Management part 
of scoring is used. Moreover, from the result of the pilot study, it is shown that Design 
score only varies the BHHI scoring moderately; Management is thus more decisive 
than Design in affecting building health and hygiene. Another reason is that Design is 
like a built-in factor which cannot be changed after the building is occupied. 
Management, on the other hand, can be improved. Therefore, only the Management 
part of scoring is used. However, the Management scoring will not be used directly, 
two adjustments are made to suit the aims of this dissertation. 
 
First of all, as the contribution and relationship between different management 
bodies will be studied, the factors contributing to the Management scoring (see 
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Appendix I) may not be fully applicable in the dissertation. The factors “presence of 
owners’ agent” and “presence of property management companies”, which are 
originally regarded as factors contributing to the index, have to be singled out in the 
calculation of the index to suit the aims of this dissertation. Otherwise, the result will 
be invalid if these factors are introduced into both side of the model.  
 
After these factors are singled out, as there may be different perceptive on the 
weightings of the remaining factors, a recommended way to adjust the BHHI scoring 
is to invite experts to carry out another workshop similar to the workshop discussed in 
Section 2.7.2 to compare the remaining factors at the forth level of the BHHI 
hierarchy and calculate the “new” weightings among those. However, time and 
resources are limited in this dissertation. Thus, the author uses an alternative method. 
After the two factors are singled out, the remaining factors in Management scoring 
will share the original weightings of the two factors equally. The new Management 
scoring differs from the original one inappreciably (See Appendix III). Therefore it is 
believed that singling out these two factors will not affect the validity of the result.  
 
The other adjustment is called “normalization”. In Section 2.7.2, the result of 
the workshop showed that the maximum Management scoring is 0.4673 while the 
maximum Design scoring is 0.5327. For the ease of understanding, a normalization 
process is done. The original Management scoring was divided by 0.4673  
 
MGT(normalized) = MGT(original)/0.4673 
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After normalization, the maximum Management scoring will be 1 and the 
Management scoring before and after normalization is shown in Appendix IV. 
 
3.4.2 The Independent Variables 
 
In Chapter 2, nine explanatory variables are found to affect the management 
quality. The variables identified are the presence of MAC, the presence of IO, the 
presence of the property management company, the co-existence of the property 
management company and the IO, the building age, the number of units, the 
management fee level, the owner to tenant ratio and average household income. The 
variables are defined as shown in table 3.1. 
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Variables in initial model 
specification 
Description 
Dependent Variable 
MGT Management score in BHHI of the building 
Independent Variables 
MAC Dummy variable in which 1 represents the building 
possess MAC only and 0 otherwise 
IO Dummy variable in which 1 represents the building 
possess IO only and 0 otherwise 
PM Dummy variable in which 1 represents the building 
possess with management company only and 0 
otherwise 
PMIO Dummy variable in which 1 represents the coexistence 
of Owners’ Incorporation and Property Management 
Company and 0 otherwise;  
AGE Age of the building 
UNITS Number of units of the building 
FEE Management fee level (per square meter) of the building
OWNERS Owner to tenant ratio of the building 
INCOME Average household income of the building 
Table 3.1Choice of Independent Variables 
 
3.5 Collection of Data 
 
In this dissertation, all data are collected from the pilot study of BHHI. The 
reason is that the calculation of BHHI is based on objective data. As suggested by 
Cole (1998), when the assessment methods involve personal judgment, it may 
introduce great differences in the result. Thus, the data sample in BHHI is used. 
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Raw data is collected mainly from 3 channels to form the basis of BHHI 
scoring: 
 
(i) Desk Search 
 
To assess the Design aspect of buildings, approved plans in the Buildings 
Department were called. Architectural layouts, e.g., gross floor area, total window 
area, lift lobby area, were extracted from the approved plans.  
 
Land search was performed to the Land Registry. The objective was to 
determine whether the building had DMC. Some old residential buildings in Hong 
Kong do not have DMC. Responsibility of occupants to maintain common area 
conditions is not defined. 
 
Several government departmental websites were visited to extract their data. 
The Environmental Protection Department was visited to search for data on district 
air pollution index. Area Ovitrap Index, which indicates extensiveness of the 
distribution of Aedine mosquitoes in that particular area, was extracted from the Food 
and Environmental Hygiene Department. Data of Fresh Water Plumbing Quality 
Maintenance Recognition Scheme, which shows the quality of water at the taps, were 
extracted form the Water Supplies Department. 
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Other homepages, for example, Centamap13 and YPmap14, were visited. Data 
such as building age, number of flats in the buildings, owner to tenant ratio and 
average household income were found out. 
 
(ii) Site Visit 
 
The purpose of site visit was to extract raw data which could not be seen on 
plans. Mostly they were building services, for example, the characteristics of the 
drainage system, including the presence of hopper, lower floor offset. Some 
architecture layouts such as window surround were also collected from site visit. 
Hygiene condition of the building would also be assessed by site visit. 
 
(iii) Interviewing Management Agent 
 
Interview with property management agent of the building is carried out. The 
main purpose of the interview was to extract data on the practices of the management 
agent, e.g., frequency of cleaning common areas, pest control, management fee, and 
presence of owners’ incorporation. 
 
After all raw data was collected, they were attached with different weightings 
and the final index came out.  In this dissertation, only the scoring in Management 
aspect, with the 2 adjustments discussed before, was used to run the model. 
 
                                                 
13 http://www.centamap.com 
14 http://www.ypmap.com 
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3.6 Regression Analysis 
 
Regression analysis is a simple but powerful statistical method in investigating 
functional relationships among variables. It is expressed as an equation or a model 
connecting the dependent variable, and several independent variables which affect the 
value of the former one. Whether the independent variables have positive or negative 
effect on the dependent variable can be determined. More importantly, the extent of 
how they affect the dependent variable can also be shown. In this dissertation, the 
author will use multiple regression analysis to study the effect on management quality 
of residential buildings in Hong Kong by each independent variable defined in 
Section 3.4.2. First the author would like to briefly introduce how a regression 
analysis works. The equation used in the study will also be shown. 
 
3.6.1 Application of Regression Model 
 
The use of a regression model is to examine the correlation among factors 
which may contribute to the variation of management score of BHHI. The factors 
include presence of the Mutual Aid Committees, presence of Incorporated Owners, 
presence of property management company, the coexistence of property management 
company and the Incorporated Owners, the building age, number of units, 
management fee level, owner to tenant ratio and the average household income,.  
 
In this dissertation, the empirical relationship between the management score 
and other related factors will be deduced by multiple regression analysis. After it has 
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been obtained, explanations will be given and recommendations can be given to 
relevant parties. 
 
3.6.2 Model Specification 
 
The model is formed to relate the dependent variables to a set of independent 
variables. This model is still a hypothesized one. It can be confirmed (or refuted) by 
testing it with the collected data. 
 
Using the variables defined in Section 3.4.2, the multiple regression model is 
set as follows:- 
 
MGT = f (MAC, IO, PM, PMIO, AGE, UNITS, FEE, OWNERS, INCOME) --- (1) 
 
Where, 
MGT is management score in BHHI of the building 
MAC is a dummy variable where 1 means the building possesses MAC only, 0 
otherwise 
IO is a dummy variable where 1 means the building possesses IO only, 0 otherwise 
PM is a dummy variable where 1 means the building possesses PM only, 0 otherwise 
PMIO is a dummy variable where 1 means the building possesses both PM and IO, 
and 0 otherwise 
AGE is the age of the building 
UNITS is the number of units of the building 
FEE is the management fee level (per square meter) of the building 
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OWNERS is the owner to tenant ratio of the building 
INCOME is the average household income of the building 
 
3.6.3 Fitting Method and Running Regression 
 
After the model is defined and data is collected, the next step is to fit the 
model and run the regression analysis. 
 
To fit the model, Ordinary Least Squares (OLS) Technique will be used. An 
OLS regression model assumes the dependent variable is a linear function of the 
independent variables. It is assumed that the independent variables work collectively 
to cause changes in the dependent variable. The advantage of OLS technique is that it 
estimates the true but unobservable function using a regression equation. It minimizes 
the residual sum of squares (sum of squares of the differences between the actual and 
the forecast values of dependent variable). 
 
Now the model can be fit to the collected data to observe the result. It can be 
carried out by suitable software such as Microsoft Excel. The author uses Eview 
Version 3.0 to read and import the data in form of spreadsheet. 
 
3.7 Interpreting the Result 
 
Using the result generated by Eview Version 3.0, hypotheses may be 
confirmed or refuted. However, the results generated by Eview are some numbers. 
The numbers themselves do not tell anything. They need to be interpreted to show in 
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which direction (i.e. positive or negative) the independent variables affect the 
dependent variable, whether the independent variables are significant in explaining 
the dependent variable, and the explaining power of the whole model. In this section, 
methods of interpreting the result will be discussed based on the hypotheses stated in 
Section 3.3. 
 
Hypothesis 1 
 
To confirm hypothesis 1 - “The existence of MAC is an insignificant factor 
affecting management quality while the existence of the Incorporated Owners, the 
property management company, and the coexistence of the property management 
company and Incorporated Owners are significant factors affecting management 
quality”, the t-statistics is used.   
 
The value of t depends on the regression coefficient (bi) and the standard error 
of the coefficient (Sbi), where 
 
ti = ?bi / Sbi? 
 
For larger ti, the estimate is more accurate. bi will also less likely be zero. It 
has nothing to do with the magnitude of the effect of the independent variable on the 
dependent variable. It only tests its significance. 
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The calculated t (ti) is usually compared with the critical t value for a given 
significance level (x %) and degree of freedom15. If the calculated t (ti) is higher than 
the critical t value for a given significance level (x %) and degree of freedom, the 
coefficient bi is said to be “significant at the (1 – x) % confidence level”. 
 
In this dissertation, the null hypothesis (the estimated coefficient is zero, i.e. 
the independent variable is insignificant) is rejected at the 95% level of confidence. 
Therefore, to confirm hypothesis 1, it is expected that the independent variables IO, 
PM and PMIO are significant at the 95% confidence level. For the independent 
variable MAC, the null hypothesis cannot be rejected, i.e. MAC is expected to be 
insignificant at the 95% confidence level. 
 
Hypotheses 2, 3 and 4 
 
To confirm hypotheses 2, 3 and 4 – “The management quality of a building 
managed by a management company alone is better than the one managed by both the 
property management company and the IO”, “The management quality of a building 
managed by both the property management company and the IO is better than the one 
managed by the IO alone” and “the management quality of a building managed by 
the IO alone is better than the one without any management bodies”, the partial 
coefficient of that independent variable is observed. 
 
                                                 
15 The critical value of the t-statistic is determined from the table of t-Distribution with reference to the 
significance level and the degree of freedom is the number of observations minus the number of 
independent variables minus one. 
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The partial coefficients of the independent variables determine the effect of 
each independent variable on the dependent variable. The sign of the partial 
coefficient will indicate whether the relationship between the management quality and 
the independent variable is positive or negative. The absolute values of the partial 
coefficients will tell the marginal effect of a unit change of an independent variable on 
the management quality.  
 
From the model specification defined in Section 3.6.2, a linear equation could 
be generated as: 
 
MGT = b0 + + b1*MAC + b2*IO + b3*PM + b4*PMIO + + b5*AGE + b6*UNITS + 
b7*FEE + b8*OWNERS + b9*INCOME+ ε 
 
Where, 
MGT is management score in BHHI of the building 
MAC is a dummy variable where 1 means the building possesses MAC only, 0 
otherwise 
IO is a dummy variable where 1 means the building possesses IO only, 0 otherwise 
PM is a dummy variable where 1 means the building possesses PM only, 0 otherwise 
PMIO is a dummy variable where 1 means the building possesses both PM and IO, 
and 0 otherwise. 
AGE is the age of the building 
UNITS is the number of units of the building 
FEE is the management fee level (per square meter) of the building 
OWNERS is the owner-tenant ratio of the building 
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INCOME is the average household income of the building 
 
In the above equation, b0 is the constant term. b1, b2 …b9 are the partial 
coefficients to be determined; and ε is the stochastic error term. To determine the 
extent of effect of each kind of management body on management quality, the 
magnitude of each partial coefficient is determined. To confirm hypotheses 2, 3 and 4, 
b2, b3 and b4 should all be positive, having the magnitude b3 > b4 > b2.  
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Chapter 4 Empirical Results, Discussions and Recommendations 
 
4.1 Introduction 
 
The purpose of this Chapter is to provide a comprehensive insight into the 
empirical results. Section 4.2 will include the descriptive statistics. Section 4.3 will 
illustrate the detailed steps in arriving at the final estimation equation and the 
statistical results. Section 4.4 will be the hypotheses testing. Hypotheses defined 
previously will be confirmed or refuted using the result obtained. Section 4.5 will be 
an analysis of the effect of each kind of management bodies on management quality. 
Section 4.6 will analyze the relationship between the property management 
company and the Incorporated Owners.  Section 4.7 will give a comprehensive 
analysis of the remaining independent variables. Recommendations will be given in 
Section 4.8. 
 
4.2 Descriptive Statistics 
 
Some descriptions of the data in terms of means, maximum values, minimum 
values and standard deviations are presented in Table 4.1. Only those continuous 
variables will be shown in the table.  
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Variables Definitions Mean Median Max Min Std Dev. 
MGT BHHI 
Management 
scoring 
0.3822 0.4169 0.7523 0.0718 0.1586 
AGE Age of 
building 
30.3111 32.0000 50.0000 3.0000 12.0673 
UNITS Number of 
units  
58.5186 32.0000 420.0000 3.0000 73.4250 
FEE Management 
fee level (per 
square meter) 
11.9421 11.7820 40.4400 0.0000 11.9809 
OWNERS Owner to 
tenant ratio 
57.17704 58.5000 87.70000 32.7000 13.5289 
INCOME Average 
household 
income 
13946.33 13000.00 27400.00 8700.00 3785.158
Table 4.1 Descriptive Statistics of Data Collected 
 
4.3 Empirical Results and Diagnostic Tests 
 
From Section 3.6.2, the initial model specification of this study is: 
 
MGT = f (MAC, IO, PM, PMIO, AGE, UNITS, FEE, OWNERS, INCOME) -- (1) 
 
Where, 
MGT is management score in BHHI of the building 
MAC is a dummy variable where 1 means the building possesses MAC only, 0 
otherwise 
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IO is a dummy variable where 1 means the building possesses IO only, 0 otherwise 
PM is a dummy variable where 1 means the building possesses PM only, 0 
otherwise 
PMIO is a dummy variable where 1 means the building possesses both PM and IO, 
and 0 otherwise 
AGE is the age of the building 
UNITS is the number of units of the building 
FEE is the management fee level (per square meter) of the building 
OWNERS is the owner to tenant ratio of the building 
INCOME is the average household income of the building 
 
The starting point of the empirical analysis is to identify significant factors 
affecting the management quality. The result, generated by the statistical software, 
Eview Version 3.0, is shown in Table 4.2. 
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Dependent Variable: MGT 
Method: Least Squares 
Sample(adjusted): 1 135 
Included observations: 135 after adjusting endpoints 
Variable Coefficient Std. Error t-Statistic Prob. 
C 0.288164 0.052665 5.471680 0.0000 
MAC 0.018418 0.027008 0.681962 0.4965 
IO 0.093192 0.026075 3.573995** 0.0005 
PM 0.170024 0.042430 3.960037** 0.0001 
PMIO 0.174719 0.028320 6.169528** 0.0000 
AGE -0.004040 0.000901 -4.482164** 0.0000 
FEE 0.000705 0.001103 0.639454 0.5237 
UNITS 0.000580 0.000113 5.126326** 0.0000 
OWNERS 0.001397 0.000727 1.921850 0.0569 
INCOME -7.99E-07 2.47E-06 -0.323022 0.7472 
R-squared 0.771206     Mean dependent var 0.379676 
Adjusted R-squared 0.754733     S.D. dependent var 0.166013 
S.E. of regression 0.082217     Akaike info criterion -2.087722 
Sum squared resid 0.844955     Schwarz criterion -1.872516 
Log likelihood 150.9212     F-statistic 46.81598 
Durbin-Watson stat 1.838448     Prob(F-statistic) 0.000000 
Table 4.2 Summary Table of the Model 1 
(Note: * and ** indicates significance at 0.05 and 0.01 levels respectively)16 
 
All squared terms had been insert into the model to capture the non-linear 
terms but were found insignificant to the dependent variable.  This suggests linearity 
effects of those independent variables. It was also found that the independent 
variables FEE, OWNERS, INCOME and MAC are not statistically significant to the 
                                                 
16 It was found from the t-Distribution table that the critical value of the t-statistic at 0.05 and 0.01 
significant levels with the degree of freedom 125 are 1.9571 and 2.3565 respectively. 
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dependent variable. However, these factors should not be discarded before the 
diagnostic tests are performed.  
 
(i) Test for Heteroskedasticity 
  
 The problem of heteroskedasticity arises when the model violates the 
assumption of the OLS regression that all error terms have the same variance 
(Eastman, 1984). As a result, the ordinary least squares estimator is no longer the 
“best” estimator and the tests of significance and confidence intervals are not likely to 
be correct. To test whether the problem of heteroskedasticity exists, White’s test was 
performed. The result was as follows:- 
 
White Heteroskedasticity Test: 
F-statistic 1.913415     Probability 0.005102 
Obs*R-squared 62.94296     Probability 0.019794 
Table 4.3 Result of White’s test 
 
The result shows that Heteroskedasticity exists. The probability of rejecting 
the null hypothesis of no heteroskedasticity is only 1.98%, thus it cannot reject the 
null hypotheses on no heteroskedasticity. The E-view3.0 has provided a remedy for 
the problem of Heteroskedasticity. After adjustment, the results are shown in Table 
4.4. 
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Dependent Variable: MGT 
Method: Least Squares 
Sample(adjusted): 1 135 
Included observations: 135 after adjusting endpoints 
White Heteroskedasticity-Consistent Standard Errors & Covariance 
Variable Coefficient Std. Error t-Statistic Prob. 
C 0.288164 0.062909 4.580669 0.0000 
MAC 0.018418 0.020053 0.918499 0.3601 
IO 0.093192 0.024127 3.862650** 0.0002 
PM 0.170024 0.045558 3.688115** 0.0003 
PMIO 0.174719 0.025841 6.761248** 0.0000 
AGE -0.004040 0.000999 -4.044895** 0.0001 
FEE 0.000705 0.001229 0.573627 0.5673 
UNITS 0.000580 8.25E-05 7.031301** 0.0000 
OWNERS 0.001397 0.000673 2.074704* 0.0401 
INCOME -7.99E-07 3.07E-06 -0.260236 0.7951 
R-squared 0.771206     Mean dependent var 0.379676 
Adjusted R-squared 0.754733     S.D. dependent var 0.166013 
S.E. of regression 0.082217     Akaike info criterion -2.087722 
Sum squared resid 0.844955     Schwarz criterion -1.872516 
Log likelihood 150.9212     F-statistic 46.81598 
Durbin-Watson stat 1.838448     Prob(F-statistic) 0.000000 
Table 4.4 Summary Table of Model 1 after adjustments 
(Note: * and ** indicates significance at 0.05 and 0.01 levels respectively)17 
 
After the adjustment, the confidence levels of several independent variables 
change. It was found that the independent variables OWNERS become significant at 
the 95% confidence level. However, the independent variables MAC, FEE, and 
INCOME were still found insignificant. 
                                                 
17 It was found from the t-Distribution table that the critical value of the t-statistic at 0.05 and 0.01 
significant levels with the degree of freedom 125 are 1.9571 and 2.3565 respectively. 
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(ii) Test for Multicollinearity 
 
Multicollinearity arises when two or more independent variables in an 
equation are highly correlated and this violates the assumption of the OLS 
regression. When multicollinearity exists, it becomes very difficult to separate out 
the individual effects of each collinear independent variable.  
 
To test for the presence of multicollinearity, a zero-order correlation matrix 
which specifies the correlation coefficient between every independent variable in the 
equation estimated is constructed (Dowdy et. al., 2004). Although there is no 
theoretical guidance on the level of correlation that leads to multicollinearity, there 
is some consensus on the use of a value around 0.6000 (Eastman, 1984).  
 
It was found that the correlation between AGE and FEE, and between 
INCOME and OWNERS are higher than 0.6000 (See Appendix V). As it was found 
that the independent variables FEE and INCOME were insignificant, they will be 
discarded in the second run of the model to solve the problem of multicollinearity.  
 
The second step is to remove the insignificant variables at the 0.05 level; 
those independent variables found insignificant at the 95% confidence level are 
MAC, FEE and INCOME. Thus, the best result was achieved by incorporating IO, 
PM, PMIO, AGE, UNITS, OWNERS as independent variables. Equation (1) was 
refined to the following estimated model specification: 
 
MGT = f (IO, PM, PMIO, AGE, UNITS, OWNERS)  --- (2) 
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Where, 
MGT is management score in BHHI of the building 
IO is a dummy variable where 1 means the building possesses IO only, 0 otherwise 
PM is a dummy variable where 1 means the building possesses PM only, 0 
otherwise 
PMIO is a dummy variable where 1 means the building possesses both PM and IO, 
and 0 otherwise 
AGE is the age of the building 
UNITS is the number of units of the building 
FEE is the management fee level (per square meter) of the building 
OWNERS is the owner to tenant ratio of the building 
 
The statistical result was shown in Table 4.5: 
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Dependent Variable: MGT 
Method: Least Squares 
Sample(adjusted): 1 135 
Included observations: 135 after adjusting endpoints 
White Heteroskedasticity-Consistent Standard Errors & Covariance 
Variable Coefficient Std. Error t-Statistic Prob. 
C 0.302459 0.045303 6.676335 0.0000 
IO 0.093274 0.021725 4.293345** 0.0000 
PM 0.176225 0.050298 3.304836** 0.0012 
PMIO 0.179236 0.019742 9.079071** 0.0000 
AGE -0.004340 0.000787 -5.517201** 0.0000 
UNITS 0.000582 8.82E-05 6.599914** 0.0000 
OWNERS 0.001257 0.000553 2.275724* 0.0245 
R-squared 0.769154     Mean dependent var 0.379676 
Adjusted R-squared 0.758333     S.D. dependent var 0.166013 
S.E. of regression 0.081611     Akaike info criterion -2.123235 
Sum squared resid 0.852535     Schwarz criterion -1.972591 
Log likelihood 150.3183     F-statistic 71.08025 
Durbin-Watson stat 1.861736     Prob(F-statistic) 0.000000 
Table 4.5 Summary of Table of Model 2 
(Note: * and ** indicates significance at 0.05 and 0.01 levels respectively18) 
 
The equation being estimated, with their expected signs, is: 
 
MGT = 0.302 + 0.0933*IO + 0.176*PM + 0.179*PMIO - 0.00434*AGE + 
0.000582*UNITS + 0.00126*OWNERS  
 
                                                 
18 It was found from the t-Distribution table that the critical value of the t-statistic at 0.05 and 0.01 
significant levels with the degree of freedom 128 are 1.9568 and 2.3558 respectively. 
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 The specification has a satisfactory explanatory power as reflected by the 
high adjusted R-squared 19  of 0.758, which can be interpreted as 75.8% of the 
dependent variable, the Management scoring of the BHHI study, can be explained 
by the independent variables. 
 
4.4 Hypotheses Testing 
 
Using the result generated by Eview Version 3.0, hypotheses may be 
confirmed or refuted. In Section 3.7, methods of interpreting the results have been 
discussed. In this section, hypotheses will be tested to consider whether they will be 
confirmed or refuted. Discussion and explanation of the effect of each independent 
variable on management quality will be discussed in the later sections. 
 
Hypothesis 1 
 
It was found that the independent variable MAC is not statistically 
significant to the dependent variable at 95% confidence level while the independent 
variables IO, PM and PMIO are significant at 99% confidence level. Thus, 
hypothesis 1 - “The existence of MAC is an insignificant factor affecting 
management quality while the existence of the Incorporated Owners, the property 
management company, and the coexistence of the property management company 
and Incorporated Owners are significant factors affecting management quality” is 
confirmed. 
                                                 
19 The value of the adjusted R-squared is observed rather than the R-squared since the value of the 
adjusted R-squared will not be affected by the addition of independent variables into the model. 
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Hypotheses 2 
 
It was found that the partial coefficient of the independent variable PMIO 
was larger than that of PM. As a result, hypothesis 2 - “The management quality of a 
building managed by a management company alone is better than the one managed 
by both the property management company and the IO” is refuted. 
 
Hypothesis 3 
 
The partial coefficient of the independent variable PMIO was found larger 
than that of IO. As a result, hypothesis 3 - “The management quality of a building 
managed by both the property management company and the IO is better than the 
one managed by the IO alone” is confirmed. 
 
Hypothesis 4 
 
It was found that the partial coefficient of the independent variable IO was 
positive. It can be interpreted as when compared with buildings in the absence of 
management bodies, the presence of Incorporated Owners can improve management 
quality. Therefore, hypothesis 4 - “the management quality of a building managed 
by the IO alone is better than the one without any management bodies” is confirmed. 
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4.5 Effect of Each Kind of Management Bodies on Management Quality 
 
Among the 4 types of management arrangements including buildings 
managed by the Mutual Aid Committees alone, the Incorporated Owners alone, the 
property management company alone, and the property management company and 
the IO together, it was found from the empirical result that the independent variable 
MAC is statistically insignificant at the 95% confidence level while the independent 
variables IO, PM and PMIO are significant at 99% confidence level. It was also 
found that the partial coefficient of the independent variable PMIO is only slightly 
larger than that of PM and is about twice the partial coefficient of independent 
variable IO.  
 
In this section, the effect of each kind of management bodies to management 
quality will be discussed. 
 
4.5.1 Mutual Aid Committees (MAC) 
 
The present of Mutual Aid Committees (MAC) was found to be statistically 
insignificant to the management quality in this study. It can be interpreted that when 
compared with buildings that do not have any management body to manage, the 
presence of MAC is an insignificant factor affecting the management quality.  
 
Possible reasons for the insignificance of the MAC had been addressed in 
Section 2.4.3. As the MAC is not a statutory body, it cannot be sue or to be sued. As 
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a result, the MAC has insufficient authority on implementation of management work, 
which contributes to the insignificance of the result.  
 
It was also found from the data set that all MAC have not collected 
management fee for daily management work. The importance of management fee 
has been addressed in Section 2.6.3, the management fee represents the financial 
resources of a building and it is essential for maintaining the buildings in good 
conditions. Both of them contribute to the insignificance of the MAC on the 
dependent variable, the management quality. 
 
4.5.2 Incorporated Owners (IO) 
 
From the empirical result, it was found that the independent variable IO is 
highly significant (at 99% confidence level) and is positive in sign. The presence of 
Incorporated Owners is found to be a significant factor for improving management 
quality when compared with the buildings without any management body to manage. 
One of the possible reasons is that since members of IO are also owners of buildings, 
they care more about their own premises. In addition, when compared with the 
Mutual Aid Committees, the Incorporated Owners has more authority on building 
management (Kwok, 2001). 
 
Moreover, it was also found that the magnitude of the partial coefficient of 
the independent variable IO is much smaller than that of PM (0.093 and 0.179 for 
the independent variable IO and PM respectively). It can be interpreted that the 
presence of IO will improve the management quality by 0.093 units only while the 
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presence of PM will improve the management quality by 0.179 units. Thus, the 
effectiveness of Incorporated Owners is far less than that of property management 
company.  
 
There may be several factors contributing to the ineffectiveness of the 
Incorporated Owners. The major reason may be the lack of professionalism in 
building management, so the committee members of the Incorporated Owners my 
not be able to read and understand the BMO. Other reasons like least support from 
the rest of owners, inadequate time to spend on management works, or lack of 
commitment etc. may also contribute to the ineffectiveness of Incorporated Owners. 
 
4.5.3 Property Management Company (PM) 
 
It was found that the independent variable PM is highly significant (at 99% 
confidence level) and is positive in sign. The presence of the property management 
company is found to be a significant factor for improving management quality.  
 
The magnitude of the partial coefficient of the independent variable PM 
suggested the high quality services provided by the property management companies 
when compared with the Incorporated Owners. The property management 
companies usually possess more experience and professional support in building 
management services. They also have more time devoted to the management of 
buildings. Therefore the efficiency of the property management company is 
comparatively higher. 
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4.6 Relationship between the Management Company and Incorporated Owners 
 
From the empirical result, it was found that the independent variable PMIO 
is highly significant (at 99% confidence level) and is positive in sign. The 
coexistence of the property management company and the Incorporated Owners was 
found to be a significant factor for improving management quality.  
 
The magnitude of the partial coefficient of the independent variable PMIO is 
0.179 which is the largest among the independent variable PMIO, PM and IO (0.179, 
0.176 and 0.093 respectively). It can be considered as the best arrangement to 
manage a building is the building is managed by both the management company and 
the Incorporated Owners. As discussed in Section 2.5.1, the presence of 
Incorporated Owners helps the management company to understand better what the 
owners need thus help improving the services provided (Kwok, 2001).  
 
Although it refuted the hypothesis (ii), from the empirical result, the 
difference in the partial coefficient of the independent variable PMIO and that of 
PM is relatively small (0.179 and 0.176 respectively). It is interpreted as the 
coexistence of the property management company and the Incorporated Owners will 
improve the management quality by 0.179 units while the presence of PM will 
improve the management quality by 0.176 units. This show that there is only a slight 
difference between the management quality of the buildings managed by both the 
management company and the Incorporated Owners and that managed by the 
management company alone.  
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There may be several reasons contributing to this result. Firstly, the 
Incorporated Owners may not perform effectively. They may be inactive towards the 
management company policy. Therefore, it has a similar result as those buildings 
managed by property management companies. On the other hand, the Incorporated 
Owners may perform “too actively” so that conflicts between the management 
company and the Incorporated Owners may arise. The presence of conflicts is 
mainly due to the conflicts of interest of both parties – the property management 
companies’ intention is to protect the interest of developers rather than owners. 
Therefore they seldom have mutual agreement and understanding with the 
Incorporated Owners (Ho, 2002). The above argument was supported by several 
case studies in Section 2.5.2.  
 
4.7 Discussions of other Independent Variables 
 
Despite the independent variable MAC, IO, PM and PMIO, other 
independent variables will be discussed in this section. It was found that the 
independent variables FEE and INCOME are statistically insignificant to the 
dependent variable at 95% confidence level while other independent variables are 
significant. AGE and UNITS are significant at 99% confidence level, while 
OWNERS are significant at 95% confidence level. It shows that they are quite 
significant in the analysis. The significances of each of them will be discussed and 
brief explanations will be given. 
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4.7.1 Significant Variables 
 
(i) AGE 
 
The result shows that the regression coefficient is significant at 99% 
confidence level and is negative in sign. It is interpreted as the management quality 
decreases as the age of building increases, and is in a linear form. 
 
(ii) UNITS 
 
The result shows that the number of units is highly significant and is in 
positive sign. It is interpreted as for buildings with a larger number of units, the 
management quality will be improved. It has been argued that the increase in the 
number of units will increase transaction cost so that it will be more difficult to get 
consensus among owners. However, when the author tries to incorporate the squared 
terms (UNITS2) into the model, this term was found insignificant. Therefore, it can 
be concluded that the increase in units will improve management quality and the 
increase is in linear form. 
 
It was discussed in Section 2.6.2 that for buildings with more units, they are 
more cost efficient in management since more flats share the burden of contribution 
to financial resources. Moreover, from the data set, it was found that for buildings 
with a smaller number of units, especially for those under 30 units per building, the 
building condition is worse. Most of them are single staircase buildings without 
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proper management. Thus, the management quality improves with the increasing 
number of units. 
 
(iii) OWNERS 
 
The variable shows the effect of owner to tenant ratio on management score 
of BHHI. The regression coefficient is significant at 95% confidence level and is 
positive in sign. It is interpreted that buildings with higher owner to tenant ratio 
performs better in building health and hygiene.  
 
The result conforms to the contention discussed in Section 2.6.4 that the 
tenants are considered to have less interest in management work and in keeping their 
rental units in good condition. Thus the management quality increases with the 
increasing number of owners in the buildings. 
 
4.7.2 Insignificant Variable 
 
(i) FEE 
 
The regression coefficient was found to be insignificant to the management 
quality. There may be several reasons contributing the insignificance. Firstly, the 
management bodies may not utilize the management fee collected effectively. The 
management fee level thus cannot significantly affect the management quality. It 
was also found from the data set that when the development involves more number 
of units, the management fee level was usually lower. The effect of large number of 
 
Chapter 4 Empirical Results, Discussions and Recommendations 
 
 
77 
flats is more flats share the burden of contribution to financial resources. Therefore, 
the management fee level alone may not be a significant factor affecting the 
management quality.  
 
(ii) INCOME 
 
In contrast to previous study that the average household income is a 
significant determinant of management quality, it was found to have insignificant 
impact on management quality. This anomaly may be explained by the empirical 
data. The samples are mainly extracted from buildings of low to mid-level. Given 
the assumption that the purchasing power is determined by the household income, 
the variation in the data sample household income may not be large enough (ranging 
from HKD 8700 to HKD 27400), thus it arises in an insignificant result. Another 
reason is that the data are extracted from the 2001 Census, the data may be outdated 
since the pilot study of BHHI was carried out during 2003 and 2004. 
 
4.8 Recommendations 
 
Several key determinants of management quality of private residential 
buildings in Hong Kong have been identified in the test results. The relationships 
between different management bodies are also examined. The question that remains 
is: how can the building condition to be improved? Some determinants, such as 
building age and the number of units, cannot be altered. For the other, efforts can be 
made to raise the management standards.  
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Recommendations are given by different parties. A management body (either 
an Incorporated Owners or a property management company) is essential for 
property management and maintenance work to be carried out (Chan, 2003). At 
managerial level, Turner et al. (1994) proposed that a property manager should carry 
out environmental audit to verify the adequacy of management works such as 
cleaning work, although it may increase management costs. The aim of this 
environmental system is to assess the environmental risks of property ownership. 
 
Concerning about the effectiveness of the Incorporated Owners who is 
legally responsible for keeping the common parts of the building in a state of good 
management and serviceable repair condition, the Home Affairs Department20 has 
also provide guidelines on the duty of the IO in building management, which 
includes:- 
 
i) A management committee shall meet at least once in every period of 3 
months; 
ii) The management committee shall report the corporation’s business to 
the owners at regular intervals. To this end, the management 
committee is required to arrange for the first annual general meeting 
(AGM) of the corporation within 15 months of the date of registration 
of the owners as corporation, and one AGM at an interval of every 12 
to 15 months; 
iii) In order to finance its operation, the corporation must set up a general 
                                                 
20Home Affairs Department 2004b. How to form an Owners’ Corporation and achieve effective 
building management. Hong Kong: Printing Department 
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fund, and one of the first tasks of the management committee of the 
corporation will be to decide the amount that owners shall contribute 
for this purpose. In addition, the corporation may establish and 
maintain a contingency fund to provide for deficiencies in the general 
fund or unexpected expenditure; 
iv) The corporation shall prepare an annual budget and it is based on this 
budget that the amount to be paid by individual owner is determined; 
v) The corporation shall maintain proper books or records of account and 
other financial records and shall prepare, not later than 15 months after 
the date of the registration of the corporation and thereafter every 12 
months, an income and expenditure account and a balance sheet; and 
vi) The corporation shall procure and keep in force the third party liability 
insurance in relation to the building and all parts thereof (including the 
common parts and the property of the owners’ corporation) 
 
In the Code of Practice on Building Management and Maintenance, several 
standards and practices are specified for the Incorporated Owners to follow, which 
include standards and practices relating to:- 
 
i) building management; 
ii) building safety; 
iii) fire safety; 
iv) slope safety; 
v) lifts and escalators; and 
vi) Utilities and other installations in the common parts of a building. 
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The daily practices discussed above are not exhaustive. However, it serves as 
a code of practice for the management agents to follow. It is especially useful for 
Incorporated Owners, since most of them lack expertise and experience in building 
management field. The Home Affairs Bureau has also provided a list of Building 
Management Agent for the IO to choose for appointment as the management agent 
to manage their properties. 
 
In dealing with the relationship between the Incorporated Owners and the 
property management company, in the Consultation Paper on the Proposed 
Amendments on the Building Management Ordinance further release the restrictions 
on the termination of appointment of the DMC manager. If the conflicts between the 
property management company and the Incorporated Owners have not been solved, 
it will further worsen the current situation.  
 
The main obstacle for the current situation may be the service gap between 
consumer expectation and the management perception. Zeithaml, Parasuraman, and 
Berry (1990) had suggested some solutions for the management company in dealing 
with this gap:- 
 
i) Researching customers’ expectations; 
ii) Using complaints strategically; 
iii) Researching what customers want in similar industries; 
iv) Researching intermediate customers; 
v) Conducting key-client studies; 
vi) Creating customer panels; 
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vii) Tracking satisfaction with individual transactions; 
viii) Engaging in comprehensive customer-expectation studies; 
ix) Using marketing research findings effectively; 
x) Increasing interaction between management and customers; 
xi) Improving upward communication from contact personnel to 
management; 
xii) Reducing the number of levels between contact personnel and 
management. 
 
The solution suggested above may serve as guidelines for the property 
management companies to follow to ensure sufficient communication and 
understanding with the owners. It is essential to have a good relationship with the IO 
so as to provide better services and to avoid wastage of resources. 
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Chapter 5 Conclusion 
 
In the previous chapters, literature review has been conducted on building 
management in private residential buildings in Hong Kong. A regression model is 
developed and tested against a set of data. This chapter reviews the present research 
by restating the objectives, summarizing relevant findings, and giving 
recommendations to relevant parties. Limitations of the study and further research 
areas are also suggested. 
 
5.1 Review of the Research 
 
The objectives of the research are firstly to examine the level of importance of 
each kind of management bodies on management quality. Then, the effect of 
existence of Incorporated Owners on the performance of property management 
companies was examined. Factors affecting management quality of private residential 
buildings were identified to provide the theoretical framework for this dissertation. 
 
Literature was reviewed in relation to the concepts of building management, 
and the importance of a management body to the housing environment. The existing 
literature revealed that whether the presence of Incorporated Owners will improve or 
hinder the performance of the property management company is a controversial topic. 
Different factors affecting the management quality of residential buildings were then 
reviewed. In the last part of the review, a building environmental assessment method, 
the Building Health and Hygiene Index (BHHI), was introduced. 
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Multiple linear regression model was adopted in this dissertation. It was a 
simple but powerful statistical tool to assess the relationship of a set of independent 
variables to the dependent variable. Independent variables were chosen from previous 
literature and the author’s observation, while the dependent variable was adopted 
from the BHHI Management scores with adjustments. Hypotheses were set and 
descriptive statistics of the data set were given. 
 
The result of the regression analysis showed that building age, the number of 
units, and owner to tenant ratio were all found significant to the BHHI Management 
scores while the presence of Mutual Aid Committees, the management fee level and 
the average household income were found insignificant. The effect of the presence of 
Incorporated Owners (IO), the property management company and the coexistence of 
property management company and the IO were also determined. Explanations and 
problems were discussed on each independent variable. 
 
5.2 Implication of the Research 
 
The aftermath of SARS raises public awareness on the management standards 
of residential buildings in Hong Kong. This dissertation provides an initial study on 
some determinants of management quality, the importance of the presence of a 
management body and the relationship between owners’ organization and the 
management company of residential buildings in Hong Kong. 
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5.2.1 Determinants of Management Quality of Private Residential Building 
 
Five determinants, namely building age, number of units, owner-tenant ratio, 
Incorporated Owners and property management company, were tested to be 
significant in explaining management standards of residential buildings. They can be 
used to identify those high-risk residential buildings with respect to poor housing 
conditions, which need immediate concern from the occupants and relevant 
Government departments. 
 
5.2.2 Importance of Management Body 
 
It was found from the test results that the presence of Mutual Aid Committees 
(MAC) was an insignificant factor affecting the management quality. Efforts may be 
wasted for forming the MAC. It is suggested that buildings managed by MAC may 
employ property management agent or reform themselves as IO so that they may have 
more authority in building management. 
 
Moreover, as shown in the test results in this dissertation, the importance of 
the Incorporated Owners is not as strong as the Government claims. It can improve 
buildings’ conditions for buildings without any management body. However, the 
efficiency of IO is found to be low when compared with buildings managed by the 
property management companies. Property management companies possess a stronger 
financial background and expertise in property management. It is suggested that 
although the establishment of IO is important for buildings without any management 
body, the mere establishment of IO is still not good enough for improving 
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management quality. The IO should learn from the expertise of property management 
companies in carrying out daily operations of building management and maintenance. 
 
5.2.3 Relationship between IO and Property Management Company 
 
From the empirical study, it was found that when the property management 
exists, the management quality does not increase to a great extent with the presence of 
IO. The mere presence of IO to “monitor” the works of the property management 
company may not help improve the services provided by the property management 
company to a great extent, time and effort may be wasted for the IO.  
 
In the consultation paper on the proposed amendments to the Building 
Management Ordinance21, the restriction on the termination of the DMC manager for 
the IO is released and it shows controversial results in the proposal22. If the current 
situation continues, it can be anticipated that the conflicts between both parties will be 
violet. 
 
It is suggested that relevant Government departments should provide more 
guidelines to serve as a reference for the IOs to monitor the performance of the 
property management companies. The property management companies should also 
provide sufficient channels for the IO to express their opinion to achieve a win-win 
situation for both parties. 
                                                 
21 Home Affairs Department 2003a. Consultation Paper on the Proposed Amendments to the Building 
Management Ordinance. Hong Kong: Logistics Department. 
22 Home Affairs Department 2003b. Result on the Consultation on Proposed Amendments to the 
Building Management Ordinance. Hong Kong: Logistic Department 
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5.3 Limitations of the Research 
 
Limitations do exist in this study. They will be discussed in this section. 
 
5.3.1 Adjustments of BHHI Management scores 
 
The BHHI Management scores were adjusted in this dissertation. Two factors 
were singled out and their weightings were shared among the remaining factors and 
were put as independent variables. This, however, may not be the best way. The 
reason for doing this is to save effort. Experts should be invited to give weightings on 
the remaining factors and a new management scoring should be formed. 
 
5.3.2 Data Set 
 
The data set used in this dissertation is derived from the pilot study of BHHI. 
There are only 135 observations available, which is insufficient for cross-sectional 
analysis. In addition, buildings chosen for investigation are buildings from low to 
mid-level, the effect of the average household income becomes insignificant due to 
the narrow range. The data set is unable to cover wide ranges of buildings. Due to 
time and resource constraints, and the difficulty in investigating high-level buildings, 
this problem cannot be avoided. 
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5.4 Areas for Further Study 
 
The BHHI is only a part contributes to the assessment of management quality, 
there exist other factors reflecting the management quality, e.g. the building safety 
and security. The Faculty of Architecture, the University of Hong Kong is now 
carrying a Building Quality Index (BQI) worshop which incorporates factors from 
different perceptive in assessing the building conditions and the management quality. 
For future study, the same regression model can be run again, with a more appropriate 
and reliable dependent variable chosen. 
 
In addition, BHHI is a continuous process carried out by the Faculty of 
Architecture, HKU. The data set will be enlarged from time to time. Therefore, the 
same analysis can be made when more observations are available. Results of the 
independent variables may be found out to be different from that of this dissertation. 
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Appendix I 
Complete List of Factors in BHHI Hierarchy 
Factors Descriptions 
Design 
Architecture 
A Building Density A1 Usable floor area 
B Plan Shape B1 Number of flats per storey 
  B2 Building footprint area per total number of 
flats 
  B3 Number of flats on each floor per lift lobby 
area 
  B4 Re-entrant provision and shape (depth over 
width) 
  B5 Habitable rooms facing re-entrant 
C Headroom C1 Floor-to-floor height 
D Lighting and ventilation D1 Window-to-floor area ratio 
  D2 Provision of cross-ventilating windows 
  D3 Upper floor life lobby ventilation 
E Noise reduction E1 Window-to-wall area ratio 
F Green features F1 Number of balconies per flat 
  F2 Provision of sky garden 
  F3 Provision of A/C platform or hood 
Building Services 
G Water supply G1 Pipe material 
H Drainage H1 Hopper provision 
  H2 Provision of lower floor offset 
  H3 Pipe exposed inside flats 
  H4 Provision of A/C condensate pipe drain 
I Refuse disposal I1 Provision of refuse chute 
J Lift J1 Number of lifts over total number of flats 
  J1 Provision of service lift 
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External Environment 
K Density K1 District population density 
  K2 Open area (podium) per total number of flats 
L Amenities / Disamenities L1 Distance to service lane 
  L2 Distance to green environment 
  L3 Distance to street wet market 
  L4 Distance to refuse collection point 
M Air / aural quality M1 District-level air pollution index (API) 
  M2 Road traffic volume (number of lanes) 
N Visual quality N1 Distance between buildings 
  N2 Number of storey of the nearest building 
  N3 Provision of advertisement signs (size and 
number) 
O Thermal comfort O1 Urban heat island 
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Management 
Operations and Maintenance 
P Cleaning P1 Frequency of cleaning (common area) 
  P2 Internal hygiene conditions 
  P3 External hygiene conditions 
Q Pest Control Q1 Frequency of pest control 
  Q2 Area Ovitrap Index (%) 
R Refuse handling R1 Frequency of refuse removal 
  R2 Route of refuse removal 
  R3 Place of temporary refuse storage 
S Maintenance standard S1 Soil and waste drainage pipe conditions 
T Unauthorized alterations T1 Presence of UBW affecting drainage 
  T2 Presence of UBW affecting L & V 
U Water quality U1 WSD Quality Certificate 
Building Management 
V Adequacy of DMC V1 Presence of DMC 
  V2 Owners’ agent 
W FM / IO arrangement W1 Property management companies 
  W2 Regular inspection on water supply and 
drainage systems 
  W3 Regular tenant survey on hygiene conditions 
  W4 As0built drawings for maintenance use 
X Emergency procedures X1 Provision of emergency plan 
  X2 Sinking fund and financial reserve for 
planned maintenance 
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Appendix II 
Result of AHP of BHHI Workshop on 26th July, 2003 
Factors Weightings 
Design 
Architecture 
A Flat Size 2.53% 
B Plan Shape 3.48% 
C Headroom 2.04% 
D Lighting and ventilation 5.07% 
E Noise reduction 3.38% 
F Green features 1.38% 
Building Services 
G Water supply 5.57% 
H Drainage 6.81% 
I Refuse disposal 4.71% 
J Lift 2.20% 
External Environment 
K Density 1.92% 
L Amenities / Disamenities 1.67% 
M Air / aural quality 7.75% 
N Visual quality 1.62% 
O Thermal comfort 2.80% 
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Management 
Operations and Maintenance 
P Cleaning 5.12% 
Q Pest Control 3.07% 
R Refuse handling 4.63% 
S Maintenance standard 4.04% 
T Unauthorized alterations 4.55% 
U Water quality 5.67% 
Building Management 
V Adequacy of DMC 6.79% 
W FM / IO arrangement 7.92% 
X Emergency procedures 4.62% 
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Appendix III 
Original BHHI Management Scoring and Scoring after 2 factors are singled 
out and their percentage difference 
Observations 
Original Management 
Score 
New Management Score Percentage Difference 
1 0.0795 0.0795 0.00% 
2 0.0739 0.0752 1.78% 
3 0.0800 0.0800 0.00% 
4 0.1325 0.1325 0.00% 
5 0.0943 0.0943 0.00% 
6 0.1252 0.1139 -9.04% 
7 0.0925 0.1038 12.24% 
8 0.1084 0.1197 10.44% 
9 0.0581 0.0694 19.49% 
10 0.1590 0.1413 -11.14% 
11 0.0673 0.0646 -3.92% 
12 0.1439 0.1325 -7.87% 
13 0.3011 0.2748 -8.74% 
14 0.0651 0.0651 0.00% 
15 0.2506 0.2243 -10.50% 
16 0.2894 0.2649 -8.47% 
17 0.2201 0.2024 -8.05% 
18 0.2339 0.2340 0.04% 
19 0.2016 0.1853 -8.09% 
20 0.1938 0.1761 -9.14% 
21 0.2096 0.1833 -12.56% 
22 0.2978 0.2714 -8.84% 
23 0.1179 0.1292 9.60% 
24 0.1146 0.1259 9.88% 
25 0.3067 0.3294 7.41% 
26 0.2797 0.2910 4.05% 
27 0.3020 0.2888 -4.34% 
28 0.2156 0.1893 -12.21% 
29 0.3515 0.3515 0.02% 
30 0.2469 0.2602 5.38% 
31 0.2473 0.2296 -7.16% 
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32 0.0878 0.0878 0.00% 
33 0.0950 0.1063 11.92% 
34 0.0538 0.0538 0.00% 
35 0.0506 0.0506 0.00% 
36 0.3124 0.3125 0.03% 
37 0.2759 0.2514 -8.89% 
38 0.2863 0.2732 -4.58% 
39 0.2565 0.2319 -9.56% 
40 0.0837 0.0950 13.52% 
41 0.2079 0.1916 -7.85% 
42 0.1487 0.1374 -7.61% 
43 0.2256 0.1993 -11.66% 
44 0.2671 0.2425 -9.18% 
45 0.2105 0.1860 -11.65% 
46 0.1953 0.1972 0.96% 
47 0.2685 0.2422 -9.80% 
48 0.2110 0.1864 -11.62% 
49 0.2386 0.2387 0.03% 
50 0.2818 0.2687 -4.65% 
51 0.1689 0.1822 7.87% 
52 0.2401 0.2269 -5.46% 
53 0.1261 0.1148 -8.97% 
54 0.0689 0.0802 16.42% 
55 0.0835 0.0835 0.00% 
56 0.1519 0.1519 0.00% 
57 0.0709 0.0709 0.00% 
58 0.0621 0.0734 18.22% 
59 0.1118 0.1004 -10.13% 
60 0.2426 0.2162 -10.85% 
61 0.2438 0.2193 -10.06% 
62 0.2055 0.1905 -7.34% 
63 0.2979 0.2847 -4.40% 
64 0.2310 0.2065 -10.61% 
65 0.1525 0.1374 -9.89% 
66 0.2631 0.2726 3.62% 
67 0.1903 0.1789 -5.95% 
68 0.2042 0.2061 0.92% 
69 0.1248 0.1248 0.00% 
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70 0.2607 0.2362 -9.40% 
71 0.2623 0.2378 -9.35% 
72 0.1328 0.1328 0.00% 
73 0.1546 0.1468 -4.99% 
74 0.2051 0.2051 0.04% 
75 0.2054 0.1791 -12.81% 
76 0.2198 0.2198 0.04% 
77 0.1864 0.1864 0.04% 
78 0.1826 0.1449 -20.65% 
79 0.2042 0.1865 -8.68% 
80 0.3088 0.2957 -4.25% 
81 0.1015 0.1015 0.00% 
82 0.0876 0.0989 12.93% 
83 0.0579 0.0532 -8.09% 
84 0.0763 0.0763 0.00% 
85 0.2462 0.2613 6.13% 
86 0.2088 0.1911 -8.48% 
87 0.1992 0.1879 -5.68% 
88 0.2919 0.2788 -4.49% 
89 0.2614 0.2369 -9.38% 
90 0.2445 0.2200 -10.03% 
91 0.2424 0.2405 -0.78% 
92 0.2218 0.2237 0.85% 
93 0.2808 0.2563 -8.73% 
94 0.0841 0.0954 13.46% 
95 0.1154 0.1041 -9.81% 
96 0.1127 0.1240 10.04% 
97 0.0997 0.0997 0.00% 
98 0.0798 0.0912 14.18% 
99 0.1081 0.1081 0.00% 
100 0.0954 0.0954 0.00% 
101 0.1110 0.1223 10.20% 
102 0.1784 0.1784 0.00% 
103 0.0823 0.0710 -13.76% 
104 0.0699 0.0699 0.00% 
105 0.0925 0.1038 12.24% 
106 0.1481 0.1368 -7.64% 
107 0.1170 0.1283 9.68% 
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108 0.0924 0.0811 -12.25% 
109 0.2573 0.2196 -14.66% 
110 0.2105 0.2124 0.89% 
111 0.2983 0.2870 -3.79% 
112 0.1054 0.1167 10.74% 
113 0.2477 0.2214 -10.62% 
114 0.2419 0.2382 -1.52% 
115 0.3044 0.2913 -4.31% 
116 0.2511 0.2248 -10.48% 
117 0.2358 0.2095 -11.16% 
118 0.2910 0.2778 -4.51% 
119 0.2603 0.2340 -10.11% 
120 0.2418 0.2155 -10.88% 
121 0.2153 0.2153 0.04% 
122 0.2105 0.1842 -12.50% 
123 0.2909 0.2646 -9.05% 
124 0.1962 0.1849 -5.77% 
125 0.0682 0.0682 0.00% 
126 0.0833 0.0946 13.59% 
127 0.0336 0.0336 0.00% 
128 0.2812 0.2813 0.03% 
129 0.1846 0.1695 -8.17% 
130 0.1929 0.1948 0.98% 
131 0.2669 0.2687 0.71% 
132 0.3117 0.2986 -4.21% 
133 0.1885 0.2018 7.05% 
134 0.3088 0.2957 -4.25% 
135 0.2323 0.2456 5.72% 
Average 0.1859 0.1786 -2.39% 
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Appendix IV  
BHHI Management scoring before and after normalization 
Observation 
Management Score before 
Normalization 
Management Score after 
Normalization 
1 0.0795 0.1701 
2 0.0752 0.1610 
3 0.0800 0.1711 
4 0.1325 0.2836 
5 0.0943 0.2018 
6 0.1139 0.2437 
7 0.1038 0.2221 
8 0.1197 0.2562 
9 0.0694 0.1485 
10 0.1413 0.3024 
11 0.0646 0.1383 
12 0.1325 0.2836 
13 0.2748 0.5881 
14 0.0651 0.1393 
15 0.2243 0.4800 
16 0.2649 0.5669 
17 0.2024 0.4330 
18 0.2340 0.5007 
19 0.1853 0.3966 
20 0.1761 0.3768 
21 0.1833 0.3922 
22 0.2714 0.5809 
23 0.1292 0.2764 
24 0.1259 0.2694 
25 0.3294 0.7049 
26 0.2910 0.6228 
27 0.2888 0.6181 
28 0.1893 0.4051 
29 0.3515 0.7523 
30 0.2602 0.5568 
31 0.2296 0.4914 
32 0.0878 0.1879 
33 0.1063 0.2274 
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34 0.0538 0.1152 
35 0.0506 0.1082 
36 0.3125 0.6687 
37 0.2514 0.5380 
38 0.2732 0.5846 
39 0.2319 0.4963 
40 0.0950 0.2034 
41 0.1916 0.4099 
42 0.1374 0.2940 
43 0.1993 0.4265 
44 0.2425 0.5190 
45 0.1860 0.3980 
46 0.1972 0.4220 
47 0.2422 0.5183 
48 0.1864 0.3990 
49 0.2387 0.5107 
50 0.2687 0.5750 
51 0.1822 0.3898 
52 0.2269 0.4856 
53 0.1148 0.2457 
54 0.0802 0.1717 
55 0.0835 0.1787 
56 0.1519 0.3251 
57 0.0709 0.1517 
58 0.0734 0.1571 
59 0.1004 0.2149 
60 0.2162 0.4627 
61 0.2193 0.4693 
62 0.1905 0.4076 
63 0.2847 0.6093 
64 0.2065 0.4419 
65 0.1374 0.2940 
66 0.2726 0.5833 
67 0.1789 0.3829 
68 0.2061 0.4409 
69 0.1248 0.2670 
70 0.2362 0.5055 
71 0.2378 0.5088 
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72 0.1328 0.2842 
73 0.1468 0.3142 
74 0.2051 0.4390 
75 0.1791 0.3833 
76 0.2198 0.4704 
77 0.1864 0.3990 
78 0.1449 0.3101 
79 0.1865 0.3991 
80 0.2957 0.6327 
81 0.1015 0.2172 
82 0.0989 0.2116 
83 0.0532 0.1139 
84 0.0763 0.1633 
85 0.2613 0.5592 
86 0.1911 0.4090 
87 0.1879 0.4021 
88 0.2788 0.5966 
89 0.2369 0.5069 
90 0.2200 0.4707 
91 0.2405 0.5146 
92 0.2237 0.4788 
93 0.2563 0.5484 
94 0.0954 0.2042 
95 0.1041 0.2227 
96 0.1240 0.2654 
97 0.0997 0.2133 
98 0.0912 0.1951 
99 0.1081 0.2313 
100 0.0954 0.2042 
101 0.1223 0.2617 
102 0.1784 0.3818 
103 0.0710 0.1518 
104 0.0699 0.1495 
105 0.1038 0.2221 
106 0.1368 0.2927 
107 0.1283 0.2745 
108 0.0811 0.1734 
109 0.2196 0.4699 
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110 0.2124 0.4544 
111 0.2870 0.6141 
112 0.1167 0.2497 
113 0.2214 0.4738 
114 0.2382 0.5098 
115 0.2913 0.6234 
116 0.2248 0.4810 
117 0.2095 0.4483 
118 0.2778 0.5946 
119 0.2340 0.5007 
120 0.2155 0.4611 
121 0.2153 0.4608 
122 0.1842 0.3942 
123 0.2646 0.5662 
124 0.1849 0.3956 
125 0.0682 0.1459 
126 0.0946 0.2024 
127 0.0336 0.0720 
128 0.2813 0.6020 
129 0.1695 0.3627 
130 0.1948 0.4169 
131 0.2687 0.5751 
132 0.2986 0.6390 
133 0.2018 0.4318 
134 0.2957 0.6328 
135 0.2456 0.5255 
Average 0.1786 0.3822 
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Appendix V 
Zero-order Correlation Matrix of Independent Variables 
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